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aluminum greases 


ALUMINUM STEARATES 


... adaptable to ANY type of aluminum grease and to a 


wide range of production conditions. They'll help you maintain 


et 


fine-quality standards throughout your entire line. 


high efficiency_ aluminum Stearate D-51 yields up to 50% more grease than conventional 
soaps and still maintains good stability. D-50 is especially suited for 


semi-fluid greases requiring low stearate content. D-49 yields greases 


with higher dropping points than other high-efficiency soaps. 


moderate gelling — Aluminum Stearate D produces smooth, stable greases under a wide 
range of conditions . . . often used with D-50 or D-51 for high yields. 


very mild g elling— Aluminum Stearate T produces clear, buttery, soft-textured, 


non-bleeding greases. 


Write for technical literature and quotations today. 


MALLINCKRODT CHEMICAL WORKS 

Mollinckrodt St., St. Louis 7, Mo. 72 Gold St., New York 8, N. Y. 
CHICAGO* CINCINNATI *CLEVELAND*LOS ANGELES*MONTREAL» PHILADELPHIA® SAN FRANCISCO 
Manvfacturers of Medicinal, Photographic, Analytical and Industrial Fine Chemicals 
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Alvan 


TROUBLE-FREE 
LUBRICATION 


Shell Alvania Grease A is now approved by the to wheelturning 

Association of American Railroads for the lubri- 

cation of journal roller bearings. After thorough 

testing in passenger service, freight service, and 

locomotives, there was not a single instance of Today's journal roller bearings re- 

eel fail quire specially compounded lubricants 
aring faulure. that resist oxidation and have high 


Developed specifically for journal roller bear- mechanical stability with superior 
is a high-qualit niform avy-du ubri- 

ty Your Shell railroad service engi- 


cant that will give thorough and dependable meer will be te give yee 
service. technical information. 


SHELL OIL COMPANY 


50 WEST SOTH STREET, NEW YORK 20, NEW YORK 
100 BUSH STREET, SAN FRANCISCO 6, CALIFORNIA 
SHELL BUILDING, ST. LOUIS 3, MISSOURI 
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assure you maximum benefit from 


l. Prompt, courteous, dependable service, from seven sales offices 
throughout the United States. 


2. Complete technical service—from WITCO’s Technical Service 


Laboratory at Chicago, Ill., where the most modern testing equipment is available 


for evaluation of the properties of greases under all conditions 


encountered in their application. Also the effect of various raw 


materials on the properties of the finished product can be predetermined. 


yct 
rease 
the el WITCO CHEMICAL COMPANY 
and 260 Madison Avenue, New York 16, N.Y 
4 oleste Cleveland + San Francisco + Akron 


London and Manchester, England 


3. Stocks conveniently located for prompt delivery. 
giv spear a 
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machines 
that 
work 
for 

machines 


The Morehouse Mill and 
grease deaerating equipment 
illustrated produces up to 

25,000 Ibs. of high 
quality grease per hour. 
Each unit independent, 
portable. Note casters 
and tow attachment. 
Portable and non-portable 
units of lower capacity 
cre also available. 


We usually think of machines as working for men, and ultimately, of course, they all do. 

But many, many machines exist only to work for other machines. You'll frequently find a 
machine that makes or processes component parts or materials for another machine... or, 
provides the motive power for another machine... or, controls another machine. 

In the case of the Morehouse Mill, we find a machine that is in the unique position of 
helping all other machines... by participating in the production of the many standard and 
specialized greases needed to keep those other machines operating efficiently and effectively. 

Today, greases of many types are being made with better uniformity, greater homogeneity, 
and higher quality because they are processed, in one or more stages of their production, on 
Morehwuse Mills. 

Basically, a Morehouse Mill imparts a shearing or tearing action to the product processed. 
In one sense\jt is a super grinding mill...a mill brought to a high degree of perfection by 
decades of research, field tests, and plant operation on hundreds of products. As the material 
passes between the stator and rotor below, the intensity of the shearing forces is determined 
by the peripheral\speed of the rotor, the clearance between the stator-rotor surfaces, and the 
rheological properties of the material. 

Thus, in your plant, the Morehouse Mill may be used to accomplish reduction of particle 
size, dispersion of particles, production of colloidal systems, homogeneization, or dispersion of 
fillers. The result...a\possible if not\definite upgrading of your product, better customer satis- 
faction, more widespread acceptance, a better competitive position, and... better profits. 


As you know, all greases do not require milling ...nor do all greases require deaerating. 
However, a grease frequently will require one and not the other...or it may require both. 
That is why Morehouse Mills are available separately or in combination (no plumbing 
required) with Morehouse deaerating equipment. All equipment can be made portable. 

Complete technical information on Morehouse Mills and deaerating equipment, the results 
on their use in the field, and the services of our field engineers in solving your particular 
grease processing problems are available to you without obligation. 


Look for This Pennant 
on Grease Processing 
Equipment...it is Your 
Indication of Leadership 


Since 1898 * Originators of high-speed stone milling equipment and sole manufacturers of Morehouse Mills 
1156 San Fernando Rd., Los Angeles 65, Calif. Sales Offices in Principal Cities. (Cable Address “MORESPEED”, L. A.) 
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W. Wayne Albright, President, NL G| 


THREE-PART HARMONY 


Part one of the harmony is development of multi-purpose lubri- 
cating greases, part two is uniformity of grease packages, and part 
three is coordination of grease dispensing equipment. 


LUBRICATING GREASE MANUFACTURING 

The history of greasemaking has been one of development of 
better greases, specialized lubricating greases specifically de- 
signed to handle certain necessary requirements. In the process, 
new greases were developed with such unusually good properties 
that they were found capable of application to a wide range of 
lubricating requirements. Now the trend is definitely toward the 
multi-purpose lubricating greases, development’ of which is an important goal of both 
marketer and user. 


The rewards for this program are many: simplified manufacturing, packaging and mar- 
keting for the grease maker; simplified buying, storage and dispensing for the grease 
user. The results of such a program are a better grease and, although multi-purpose 
greases may be higher in initial cost, greater over-all economy. 

It must be realized, however, that there will always be certain specialized applications 
where peculiar conditions require a tailor-made product. The quality characteristics built 
into lubricating greases are the responsibility solely of the grease manufacturers. 


LUBRICATING GREASE PACKAGING 
Uniformity of grease packages as to size, form and style of opening is a forward-look- 
ing step which would certainly serve to improve service to lubricating grease users. 
Grease packages are designed with several objectives in mind: ease in filling and dis- 
pensing, protection of contents, convenience in handling and economy. Harmony in de- 
sign would well promote these objectives. 


LUBRICATING GREASE DISPENSING 

Coordination of grease dispensing equipment may be a little more difficult to achieve 
but would, perhaps, be just as noteworthy. Manufacturers of grease guns, grease pumps, 
grease cups and fittings and centralized grease systems have done an excellent job of 
providing suitable dispensing devices. Conformity of grease fittings and pressure guns 
has, of necessity, already been achieved. Further progress might be achieved in making 
both containers and dispensers more uniform to improve the ease with which the dis- 
penser is attached to or filled from the container. 

Another important factor in connection with the design of grease pumps and central 
grease systems is that property of greases known as pumpability. Our NLGI Panel on 
Delivery Characteristics of Dispensing Equipment for Lubricating Greases is working on 
the problem of correlating equipment performance with properties of lubricating greases. 
One result of this work, for example, could be a system for rating grease guns as to which 
greases can be properly handled. 

A program of coordination, with all its attendant benefits, would lead to better har- 
mony and better lubricating service through improved products, containers and dispens- 
ing equipment. 
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IGH TEMPERATURE LUBRICATION 
ELECTRIC MOTOR BALL BEARINGS 


ABSTRACT 

The 5-year program just completed was aimed at the 
development of greases and ball bearings suitable for 
lubricating electric motors at bearing temperatures from 

yo to 150) C. Research activities of this Laborator) 
were coupled with those of a number of leading industrial 
manufacturers of electric motors, ball bearings, and lubri- 
cants by means of an industrial cooperative committee of 
the Bureau of Ships. As a result of this development pro- 
gram, recommendations were made to the Bureau of 
Ships upon which was based the recent Specification 
WIL-G-15719 (Ships). 

New or improved methods for laboratory testing of 
greases and for bench testing of motor ball bearings were 
evolved for use at 130° C. Nine newly developed greases 
(all of which are now commercially available) were in- 
vestigated and tested jointly. These included a mineral oil 
gelled with a strontium soap, two mineral oils gelled with 
sodium soaps, a mineral oil-diester blend gelled with 
lithium soap, a polyalkylene glycol derivative gelled with 
lithium soap, and four silicone greases one of which was 
gelled with carbon black and the others with lithium 
soaps. Only the silicone-lithium soap greases were useful 
at iso” (©. for over tooo hours of operation without re- 
greasing. Lowering the temperature to iz5— C. resulted 
in a large increase in the life of all greases tested; the silt- 
cone-soap grease having a clear advantage over all the 
others. However, several nonsilicone greases gave de pend- 
able operation at 125° C. for tooo to 2000 hours without 
regreasing. For operation at 100 C. the three soap-gelled 
silicone greases and three of the nonsilicone greases gave 
10,000 TO hours of satisfactory operation without 
relubrication. 


by J. E. Brophy, J. Larson, 
C. R. Singleterry and W. A. Zisman 


Lubrication Branch, Chemistry Division 
Naval Research Laboratory, Washington, D. C. 


(This article is composed of excerpts from NRL Report 3971) 


For maximum utilization of the class H insulation i 
motors, the lubrication system should be so designed that 
the grease reservoir will tend to inject fluid into the bear- 
ing or that the fluid bled from the greases will migrate 
ito the bearing. Rotating shields on the bearing, a larger 
reservorr of grease within the bearing, sealed bearings, use 
of nonferrous materials for separators, and use of bear- 
ings stabilized at higher temperatures should all be con- 
sidered in future designs. Until such design changes in 
bearings and end bells have been effected to make the 
best use of greases at high temperatures, the relubrication 
interval should be between j00 and 1000 hours for con- 
tinuous operation at iso C., or much less frequent if 
operation is below that temperature for over 50 per cent 
of the time. 


History of Problem 

During recent vears one of the significant electrical de- 
velopments has been the application of silicone-glass in- 
sulation to the windings of rotating electrical equipment. 
Phe high-temperature properties of this material offer 
distinct. advantages over conventional insulating ma- 
terials and permit greatly increasing the power output of 
clectrical units without increasing the physical dimen- 
sions. However, in totally enclosed units this increase in 
output causes a corresponding increase in the amount of 
heat produced, which often results in bearings and lubri- 
cants being subjected to temperatures higher than the 
previous specification limit of 80° C. 

\ conference was called to initiate a coordinated pro- 
gram for developing and testing electric motor ball bear- 


ines and lubricants for operation in the upper range 0! 
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temperatures generated in the stheone-insulated motors 
and to explore the possibility of immediately Increasing 
the upper temperature limit to go) C. in silicone-insulated 
motors already In operation. In view of the increased im- 
portance of operations in the arctic regions, attention Was 
called to the need for a low-temperature limit of —yo° C. 
The ideal condition sought was that each prelubricated 
bearing should operate over the range from —4o C. to 
130) C. without relubrication for a period of five vears. 

In another meeting in July 945, (6) the newly formed 
committee for “Electric Motor Ball Bearings and Lubri- 
cants for High- 1 emperature Operation” established tenta- 
tive standard conditions and a test procedure. Prior to 
the establishment of the cooperative committee, the 
Bureau of Ships had been interested in silicone motor 
performance at temperatures approaching 200 CC. How- 
ever, the advice of the committee was accepted that 200 
C. was impractical for the bearings and lubricants avail- 
able. It was tentatively agreed that the test temperature 
of the bearings would be 125) C. since this temperature 
Was already being encountered in some silicone-insulated 
motors. Ball bearings and lubricants were to be considered 
satisfactory if they ‘oper: ated gooo hours without relubrica- 
tion. Phe factors which were to determine premature or 
final test failure were as follows: 


FIGURE 1—Motor generator test set 


FIGURE 2—Bearing positions and temperatures 
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Increase in noise level 
Increase in vibration over initial vibration 
Rapid increase in the bearing temperature 
Sudden decrease in coasting time 

s. Leakage or hardening of the lubricant 


6. Broken or inoperable conditions—stalling 


It was also decided to use standard ball bearings as pro- 
vided Navy Department Specification 42 Ns. Each 
bearing was to be marked with a serial number by the 
manufacturer and measurement was to be made by him 
of the various component besring parts before and after 
the tests had been conducted. In order to facilitate the 
procurement and distribution of the test greases, the 
Naval Research Laboratory was asked to procure or 
make sufficient quantities of the greases selected for test- 
ing trom one production batch, to obtain the necessary 
snalvtical and physic al data on each grease for use by the 
committee and to distribute the greases In 1o- pound lots 
to the participating members operating the test equip- 
ment. In conjunction with the testing at higher tempera- 
tures, it was agreed to “cycle” or shut down the motors 
over the week end to study the thixotropic and regenera- 
tive properties of the greases and their possible effects on 
the life of the test runs. 


Electric Motor Bearing Equipment and 
Test Procedure 


The motor generator sets utilized by the 
committee for the cooperative tests were 
procured from the Westinghouse Electric 
Corp. by the Bureau of Ships and were dis- 
tributed to the members in the latter part of 
1945. 

Each test unit consisted of two identical 
440-volt, 4.5 h.p., Type CS, 3 phase, 60 cy- 
cle, torally enclosed, naval ship- 
board) motor frames (No. 324) which 
housed windings with Class H (AIFF 
Standard) insulation. The units, shown in 
Fig. 1, were mounted on a bedplate and 
coupled by a muluple (4) V-belt: drive. 


POSITION #1 POSITION 


(150°C) (100°C) 


(MOTOR) (GENERATOR) 


(85°C) 
OSITION "4 


nited States Navy Photograph 
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Official United States Navy Photograph 


FIGURE 3—Effect of bearing stabilization temperature 


sheave arrangement included a 7!,-inch pitch dia- 
meter adjustable sheave on the driving unit (motor) and 
a smaller 6", -inch pitch diameter nonadjustable sheave on 
the driven unit (generator). The rated speed of both mo- 
tors Was 1725 rpm, and under test conditions the speeds 
were approximately 1640 and 1845 rpm on the motor and 
generator respectively, with slight deviations dependent 
upon the power requirements of the individual units to 
maintain the required temperatures, 

Since the primary objectives of the program were 
principally concerned with the effects of elevated temper- 
atures on the greases and bearings, provisions for the 
application of additional radial loads were omitted and 
operation was essentially under no load conditions since 
the weight of the rotor, sheaves and belt tension were a 
neglig rible part of the rated load carrying capacity of the 
beari Ings. 

At the next meeting in December 1946 (7), an alternate 
test method was proposed and accepted by the commit- 
tee. The sheave ratio was increased by readjustment of 
the adjustable sheave to increase the temperature of the 
hottest bearing from C. to C. All artificial 
methods of increasing or adding heat to the remaining 
three bearings were eliminated. The other three bearings 
were allowed to operate at their equilibrium temperatures 
as follows: the pinion-end bearing of the motor (driver) 
Was approximately 125 . the temperature of the bear- 
ing opposite the pinion end on the generator Was approxi- 


mately its C., and the temperature at the pinion end 
of the generator Was approximately yo C. The bearing 
positions were numbered in the order shown in Figure 
2 with the “controlled” or test bearing designated as No. 
i. This revised procedure proved satist ictory for the 
balance of the program. 

Ar the beginning of the program the initial grease 
charge in the bearing and the amount of grease loaded 
into the end-bell grease reservoirs were as follows: The 
two No. 310 bearings, which were mounted on the end 
opposite the pinion end on both the motor and the gen- 
erator, were charged with 10 grams of lubricant; the end- 
bell grease reservoirs opposing each of these bearings 
were filled with 20 grams of the same lubricant; the other 
two bearings (No. 311) located on the pinion end of the 
units were charged with 15 grams of the desired lubri- 
cant; and the end bells opposing these bearings were 
loaded with 30 grams of the same lubricant. These quanti- 
ties were recommended by the manufacturer of the test 
sets and were based on the amounts usually adequate for 
operation at conventional bearing temperatures. How - 
ever, during the course of the test program, the cammiuttec 
agreed that exposing the greases and bearing to the ele- 
vated temperatures promoted accelerated rates of bleed- 
ing and oxidation and therefore the quantities of lubri- 
cants initially charged into the bearings should be in- 
creased in an effort to compensate for the effect of the 
temperature, Half the volume of the available space in 
the bearings was accepted as the new amount of lubri- 

cant with which to charge each bearing and end bell at 

the beginning of each new test. Therefore, the two No. 
310 bearings were charged with 25 grams of lubricant, 
the end-bell reservoirs opposing these eninge a were to 
contain 20 grams, the No. 311 bearings were charged with 
25 grains, and their opposing end-bell reservoirs with 30 
grams of the lubricant. The bearings were to be hand- 
packed, and care was to be taken to fill the cavities in 
the bearing with as much of the initial charge of grease 
as possible. 

It was agreed that each grease be tested at least twice 
in the “controlled” or 150°C. bearing. The type of 
grease in the other bearings was to be changed with each 
failure of the particular position. Prior to setting up each 
new test run, the area surrounding the bearing was to 
be thoroughly cleaned of all grease or residues from the 
previous test. 

The bearings in No. 1 and No. 3 positions were No. 
310, single-row, single-shield ball bearings, and in po- 
sitions No, 2 and No. 4 were No. 311, single-row, single- 
shield ball bearings. The bearings were to conform to the 
Specification 42N5. Prior to the installation of the bear- 
ings into the units for testing, the followi ing preliminary 
procedure for the removal of the slushing compound on 
the bearings was to be adhered _ to: 

The test ball bearing shall be washed by spinning it 
slowly partly submerged in a bow! of Stoddard Solvent 
(AST M-484-40). The bearing shall be washed in bowls 
of clean Stoddard Solvent until it is clean and free from 
all lubricant or slushing compound. The ball bearing 
shall then be rinsed in a bowl of clean petroleum ether 
(ASTM-D-128-40 reagent) and flash dried in an oven at 
160° F. just prior to lubrication for test. 
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After a trial period, the commuttee agreed that the 
coasting time had proven to be merely an indicator of 
deterioration rather than of bearing f failure. Therefore, 
the time consuming measurement of the coasting time 
Was eliminated. The termination of tests by means of the 
other criteria listed, with the exception of item 6, was 
based solely on the judgment of the individual operator. 
When combined with the individual peculiarities of each 
grease this caused an undesirable scatter in the test re- 
sults. For example, during each test run with each grease, 
the noise and vibration level would increase; vet after 
continued operation the noise would cease and the test 
continue normally for an extended time. Under these 
circumstances the use of the first and second criteria 
might lead an operator to terminate the test prematurely 


during the noisy period. The same difficulty arose in ap- 
plyi ing the third criterion, since it had been noticed ( par- 
ticularly during the silicone, grease runs) that transient 


temperature rises or “temperature flashes” occurred dur- 
ing the test. More normal temperatures would return and 
continue for long intervals thereafter. It was apparent that 
the criteria determining failure of bearings and lubricants 
at conventional temperatures could not always be applied 
to tests at the more elevated temperatures. 

For better service simulation of motors which do not 
operate continuously, the test procedure was modified 
so that the test sets were periodic: ally “eveled™ or shut 
down long enough to permit the grease to cool down to 
room temper rature. The purpose “of the change was to 
evaluate the regenerative and thixotropic properties of 
the greases. If the grease was not capable of providing 
adequate lubrication to the bearing when cooled, it could 
not pass the requirements of noise level, hardening of the 
lubricant, or stalling. The inclusion of the “evcling™ 
period in the program Was an important factor since many 
of the tests failed as a direct result. 

During the exploratory work early in the program, 
NRL reported the existence of a temperature difference 
as high as 30 C. between the inner and outer races of the 
bearings (8). This differential is due to heat generated by 
the electrical load in the rotor w indings and in the shaft. 
Since the rotor shaft prov ides a path for the dissipation of 
the heat to the motor frame, the intimate contact of the in- 
ner race to the shaft usually results in higher inner race 

peratures. At test positions No. 1 and No. 3, where 

bearings are mounted on the stub end of the shafts. 
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the temperature differentials between the races were re- 
ported to be the greatest. At positions No. 2 and No. 4, 
the larger bearings and shaft extension which supported 
the sheaves offered more surface for heat dissipation, and 
consequently the temperature difference was reduced 
nearly to zero, Since a temperature difference between 
the races could alter the initial clearances in the bearings 
while a rise of temperature would deteriorate the grease, 
it was evident that information on both inner and outer 
race temperatures would be important in the final evalu- 
ation of the test results. This proved to be correct and ts 
discussed more fully later. As machine designers and 
manufacturers customarily use the outer race tempera- 
ture, it Was agreed to use the outer race temperature as 
the reference temperature and to include the inner race 
temperature on the data sheets. 

The original test units were provided with holes 
the bearing housing. to measure only the outer race 
temperature of the enclosed bearings. Provisions were 
made at NRL for measuring the inner race temperature 
by the method illustrated in Figure 3. To reach the edge 
of the inner race it was necessary to drill a hole from a 
location and at an angle ( (approximately 30°) which 
would clear any obstructions in the path of the thermo- 
couple. The angle of the bearing lock nut was altered 
by machining to provide more clearance for the thermo- 
couple. The drilled hole was large enough (0.187 inch) 
to accommodate a steel tube in which the thermocouple 
wire had been silver-soldered. This ty pe of thermocouple 
arrangement assured positive contact on the inner race 
edge. “Tt was necessary to stop the rotation of the units 
at the time the inner race temperatures were to be 
measured, but careful determinations showed that the 
inner race temperature remained essentially the same for 
a period of three minutes. This was adequate time to make 
the temperature measurement. It was found that inserting 
the thermocouple into the hole (but not deep enough to 
touch the rotating bearing ) was sufficient to bring the 
thermocouple temperature near that of the bearing, thus 
a shorter time was necessary for measuring the tempera- 
ture of the race when the units were stopped. Although 
the inner race temperature was measured only periodi- 
cally, the outer race temperature was recorded con- 
tinuously. 

Continuously recording the temperature of the outer 
races demonstrated that the tvpe of failure occurring 
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GREATER 


GEL STABILITY 


in aluminum greases 
with CYANAMID GELLING AGENTS 


UNIFORMITy 


Tests by ASTM Penetrometer and SOD Viscosimeter at Cyan- 
amid’s Stamford Laboratories indicate that CYANAMID 
Gelling Agents for aluminum greases give an unusually high 
gel stability, as well as high yield and excellent resistance to 
mechanical breakdown. These tests can be used with confi- 
dence as a basis to predict the favorable performance of these 
Gelling Agents under plant conditions. 


Available in THREE Grades: 


Cyanamid Aluminum Stearate G-100— 
Gives maximum gelling . . . developed for 
continuous grease-making equipment. 


Cyanamid Aluminum Stearate G-200— 
Higher gelling properties in hydrocarbon oils 
than a conventional di-stearate ... gives 
smooth gel of moderate consistency. 


Cyanamid Aluminum Stearate G-300— 
Gives high yield and excellent stability in a 
variety of oils .. . for use in conventional 
grease-making equipment. 


Write for booklet: 
CYANAMID ALUMINUM 
STEARATES FOR 
LUBRICATING GREASES 


© 
AMERICAN Ganamid COMPANY 


REFINERY CHEMICALS DEPARTMENT 
30 ROCKEFELLER PLAZA + NEW YORK 20,N.Y. 


In Canada: North American Cyanamid Limited, Toronto and Montreal 
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Table | 


Gelling Agent 


4mount 
Grease Type I'y pe 
( ) 
A! Strontium Soap 20 Mineral Ou 
B Sodium Soap Mineral Oil 


Cc Sodium Soap 2 Mineral Oil 


D Lithium Soap 20.6 Mineral Oil 
Diester Blend 

FE Lithium Soap Polyalkylene 
glycol Derivative 

Carbon Black 9 Methyl! Pheny! 
Silicone 

G Lithium Soap 20.4 Methyl! Pheny! 
Silicone 

H Lithium Soap 24-6 Methyl Phenv! 
Silicone 

I Lithium Soap 22 Methyl Phenv! 
Silicone 


COMPOSITION AND PHYSICAL PROPERTIES OF GREASES 


Fluid 
Viscosity (centistokes) Dropping ASTM 

2 Vol. Point Penetration 

100° F. 210° F. 300° F.* (* W'60 ar 77° F 
461 32 g.s 106 400 300 
Qo.g g.88 3.8 gl 297 
277 20.1 6.3 Q2 452 2ko 
3-4 1.8 145 368 
268 38.6 14.5 (42 404 229 
56 15.5 Ro 163 400 304 
53-2 14.8 7.6 165 290 
29.5 15.0 416 | 
82.8 18.3 1S4 263 


*Estimated from the measured viscosities at 100 


with greases essentially organic in nature was different 
from that with silicone greases. The temperature records 
showed that regardless of the gelling agent used, all 
silicone greases exhibited the same characteristic types of 
failures and temperature flashes. These temperature 
Hashes, of which Figure 4 is an example, occurred dur- 
ing a large number of the silicone grease runs at NRL. 
The temperature flashes varied in frequency and, al- 
though they were occasionally accompanied by noisy 
operation, they sometimes occurred without noise. All 
tests with nonsilicone type greases were free of evidence 
of temperature flashes until just prior to final and de- 
cisive failures. In contrast, the temperature flashes which 
occurred during the silicone runs were not always an 
indication of imminent failure; often after the tempera- 
ture flash the temperature became normal and operation 
Was satisfactory for several hundred hours before final 
failure. Later reports of participating laboratories indi- 
cated these temperature flashes also occurred during their 
test runs. 


During the last several vears of the committee 
gram, the test sets at NRIL were modified as shown in 
Figure 5 to include a removable inspection plate in place 
ot the boss normally located directly in front of the con- 
trolled test bearing. Although the view of the entire bear- 
ing remained somewhat limited, the medification pro- 
vided a means for observing the effect of oxidation on 
the greases as the test progressed. One of its most im- 
portant contributions was the observation of the bearings 
during the temperature flashes and at failure. Visual in- 
spection of the silicone grease test runs when failure was 
imminent showed that the residues remaining on the ball 
separator were completely dry and the races were de- 
void of fluid. However, during the short period prior to 
Nsassembly of the unit, the bearing and the grease resi- 
fue on the ball separator were found to have been well 


pre )- 
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and 210 


F. 


by 


a linear extrapolation on the modified ASTM chart 


saturated with fluid released during the temperature flash 
from the unexhausted portion of the grease that had re- 
mained in the system. Prior to the installation of this in- 
spection plate it would have been virtually impossible to 
determine the reason why the same apparently well- 


lubricated bearing should have failed. 


Materials Tested and Physical Constants 

The greases finally subjected to cooperative testing are 
listed in Table | together with some information on com- 
position and pertinent physical properties. In addition to 
the main components given, most of the greases con- 
tained oxidation inhibitors; some were also stated to con- 
tain a rust inhibitor. 

As indicated by the distribution curve in Figure 6, the 
peak of distribution of grease A, a mineral oil and stron- 
cum soap grease, is in the region from 200 TO 400 hours. 
Although a small concentration existed at 400 to 600 
hours for grease B, which was prepared from mineral 
oil and a sodium soap, there still remains a spread in the 
results. The third grease C, which was also prepared from 

petroleum oil and sodium soap, was included rather 
late in the program. Consequently, a more limited amount 
of data was available than for the other greases. How- 
ever, the data obtained and the post-test examinations of 
the bearings suggest the peak of the distribution curve 
is probably in the vicinity of 400 to 600 hours. 

Svnthetic fluids other than silicones were used as the 
base fluids in two of the program greases. The first of 
these is grease D, which is a mixture of petroleum and 
diester fluids gelled with lithium soap. This grease was 
manufactured for specification Mil-G-3278 and not spe- 
cifically for high- -temperature operation, but it was in- 
cluded in the program for comparative purposes. The 
distribution curve shows a well defined peak in the vi- 
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FIGURE 5—Inspection plate and inner race thermocouple 


cinity of 200 to yoo hours with no spread beyond Soo 
hours. The second of these, grease F, which was prepared 
from a liquid polyalky lene gly col derivative gelled with 
lithium soap, gave a distribution peak in the vicinity of 


yoo to 600 hours and no runs lasted over 1200 hours. 
Four greases compounded by gelling silicone fluids 
formed the final group of the series. Data for vrease F, 


which was gelled with carbon black, showed that. al- 
though 


igoo hours, the wide spread of the remaining runs made 


small group of runs lasted between 1200 and 


the average of the distribution curve of questionable sig- 


nificance. Similarly, the information on greases Gy, 


and |, which were all compounded with silicone fluid and 


lithium soap, showed a wide spread in the bearing lives. 


Several uncontrollable variables operated to 


produce 
spread of the test results: 


1. Post-test examinations disclosed that the bearings 
which ran longest oce asionally suffered a greater degree 
of damage because they had been run bevond the effec- 
tive lubricating lite of the grease. These bearings usually 
had broken separators and races Which were in an 
advanced stage of fatigue and there were relatively large 
amounts of iron particles. 


2. Some oper. ators terminated runs due to a noisy con- 
dition at the beginning of a cycle in bearings w hich still 
contained grease able to continue lubrication. This poise 
was found to be the result of hard deposits which formed 
on the races during the cool period of the cvcle. Orher 
operators in the same circumstances permitted the ma- 
chine to operate under these noisy conditions until the 
unit warmed up and the deposits either softened with 
the heat or were thrown from the bearings. 
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3. The methods used to pack the bearings with the 
initial charge of grease affected the life of the runs. Fxam- 
nations generally showed that those bearings which con- 
tained the greatest amounts of residue in the be: aring itself 
1t the end of the run usually ran the longest. 

4. The difference in temperature between the inner 
and outer races affected the length of the test runs. The 
effect was most marked with silicone greases. 


5. Silicone-lubricated bearings which lasted yooo hours 
or more generally revealed little wear on the separator, 
\ few be: rings Which ran 4000 hours experienced heavy 
wear which occurred late in the run. All the bearings 
which failed prior to hours revealed excessive 
amounts of W ear on the separators. 


The excessive amounts of wear in the bearings which 
tailed prematurely (as judged from the condition of the 
grease remaining in the bearings), was one of the factors 
responsible for the noisy operation reported as the cri- 
terion on Which some of the runs were terminated. This 
Was particularly true in the tests where the bearing was 
Nosy on restarting after a evcling period. Observations 
through the inspection plate at NRE at the beginning of 
evcling period showed the loose separator vibrating on 
the balls due to stiffness of the grease in the bearing. On 
heating (which softens the grease) this noisy condition 
would cease and normal operation continue until the next 
period was encountered or until the separator had worn 
enough to contact the inner race rim. 


Another reason for noisy operation (and therefore a 
reason for terminating the run) was the occurrence of 
deposits which were dry and hard enough to cause rough- 
ness and therefore noise in the be: ining. Observation in the 
Visual Tester discussed later revealed that these deposits 
were formed slowly in the absence of a temperature flash 
and more quickly with one. These deposits occurred both 
early in the run and late in the run. They were not of a 
permanent nature since they were removed by either a 
discharge of fluid to the races from the grease mass on the 
race rims or by the rotation of the balls. The end-bell 
grease samples of many of the runs were found covered 
With small black, hard, rubbery particles which were the 
deposits thrown from the races. 


Location of Grease with Respect to End-Bells 


Examination of the end-bell samples of grease submitted 
with the failed bearings indicated that the grease in the 
end-bell cavities was contributing very little toward the 
lubrication of the bearing. Vhis was evident from the 
unount of unexhausted grease found in the sample even 
after the bearing had failed due to insufficient fluid to 
lubricate the races. There were two primary reasons w hy 
the end-bell-reservoir proved vo be ineffective: (a) the 
location of the cavity in respect to the bearing which did 
not permit effective bleeding to the races, and (b) the oxi- 
dized surface of the end-bell gréase which prevented 
bleeding of Huid to the bearing. 

Inspections disclosed where excessive bleeding Was re- 
ported that the fluid bled had drained down the surface of 
the end-bell to space at the bottom of the end-bell rather 
than to the bearing. This indicated that the fluid from the 
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RESISTANCE TO OXIDATION 
CONTROLLED END PRODUCT 
LIGHT COLOR 
UNIFORMITY 


INSIST ON FATTY ACIDS 


GROCO 41—DISTILLED TALLOW FATTY ACIDS 


Color Lovibond Yellow 

Color Gardner 

Unsaponifiable 

Saponification Value 

Acid Value ...199—203 
% F.F.A. as Oleic Acid 100.0% min. 
Iodine Value (WIJS) 55.0 max. 


Write for our free booklet ‘Fatty Acids In Modern Industry.” 


: 
.41.0 —43.0 C. 
Color Lovibond Red 
Distributors in principal cities 
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FIGURE 6—Operational life with different greases at 150°C 


grease reservoir in the end-bell would not be distributed 
to the races even in normal bleeding procedure. With all 
greases the surface of the grease in the end-bell oxidized 
to form a hard surface. This surface restricted the passage 
of the fluid from the underlying grease to the races. 
Therefore, there remained relatively large amounts of 
grease which could not be utilized for its intended pur- 
pose. 

In view of the above points, redesign of the grease res- 
ervoir would be desirable to insure the transfer of fluid 
directly to the races from the grease in the reservoir (end 
bell), to prevent the products ‘of oxidation from forming 
a barrier to the fluid bled from the underlying grease, and 
to utilize fully the initial grease charge. 


Discussion of Results 

There are at least three numerical performance 1 ratings 
possible for each grease. They are useful for determining 
immediate oper: ating procedures with motors, and for 
extrapolating possible long range improvements in per- 
formance of grease lubricated equipment. The numerical 
ratings characterize: 

1. The minimum life (reached by go per cent of the 
bearings tested) 

2. The mean life (of all bearings lubricated with 
viven grease), and 

3. The maximum life (as attained by the best 10 per 
cent of the bearings lubricated with a given grease). 
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Item 1 bears directly on the preliminary establishment of 
lubrication schedules for motors operating with maximum 
outer race temperatures of 150° C. An examination of the 
average of the 20 per cent of shortest runs (Table IL) sug- 
gests that there is little difference between the soap-sili- 
cone greases and the petroleum greases. However, the 
average of the 20 per cent of longest runs shows that a 
substantial number of bearings lubricated with any one of 
the soap-silicone greases operated for six months or 
longer. If a silicone grease did not fail at an early period 
it could be expected to have a long life. The failure of the 
remaining tests to run so long must be attributed chiefly 
to uncontrollable variations in the test procedure, includ- 
ing misalignment, temperature differences between inner 
and outer races and other variations in the test bearings. 
If these uncontrolled variables could be identified and 
controlled, the silicone greases now available would per- 
mit the routine operation of motors at 150° C. with re- 
lubrication at intervals of four or six months. Convention- 
al high-temperature petroleum greases now available could 
sunilarly be used on a two-month relubrication schedule. 

The petroleum greases show a concentration of test re- 
sults in some specific 200-hour period, but are almost uni- 
formly scattered through the rest of their characteristic 
range The lives obtained at C. 
greases, however, show no tendency to cluster at any 


with soap-silicone 


characteristic point within the range of 400 to 6000 hours. 
This absence of a characteristic life expectancy about 
which the test results are normally scattered may indicate 
that the condition of the grease present was not the con- 
trolling factor that determined the lives obtained. This 
conclusion is supported by the observation that soap-sili- 
cone residues in bearings which operated less than 4000 
hours did not appear (apart from contamination with 
magnetic wear products, to have deteriorated beyond the 
point W here they could serve as lubricants. The ‘need for 
2 Vigorous research attack on the control of the variables 
in bearing operation that are responsible for the large 
spread in test results at  C. is indicated. 


Table Il 


LIFE OF BEARINGS AND GREASES AT 150° C. 
(SUMMARY) 


Lite (hours of operation) Number 


ot 
Runs 


Grease Minin’ Vean 
\ 413 R50 
B 2 2457 
1548 
1) 383 680 
463 S43 
1328 
G 2710 5252 
H ISSO 468 3 
l 2799 
“Reached by 90°. of greases (average of lowest 20°.) 
Reached by highest 10. of greases (average of highest 20° —) 
Made with bearings stablized for operation of 170° C. 
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The soap-silicone greases indicate a longer service lite 
mthe 125 C. range than do the petroleum g greases. How- 
ever, if the improvements in the formulation of nonsili- 
cone greases pointed out in a later section are realized, 
and if the modifications in bearing and housing discussed 
below can be effected, motors lubricated with suitable 
petroleum or ester-type greases can be operated routinely 
for yooo hours with maximum outer race temperatures of 
iz5 C. Greases for such service, however, must be given 
adequate functional testing before acceptance. Very 
wide differences in life ar 125 > C. may be expected from 
the various greases now qualified under specification 
AN-G-ga. 

Nor enough data were reported on the performance of 
the program greases at and C. to permit signifi- 
cant estimates of the life that may be expected with each 
lubricant at these lower temperatures. The preliminary 
data reported by the Engineering Experiment Station in 
October 1949 indicate clearly that at go° C. to 100°? C. 
a life of 15,000 hours without relubrication may be ob- 
tained with several soap-petroleum —high- temper ature 
greases, as well as with all three of the silicone greases 
studied. (This work will be reported separately by FES 
when it has been completed. ) 


Examinations of Bearings and Grease Residues 


Examination of the post-test grease residues at NRI. 
included microscopic inspection of the residues to deter- 
mine the cause and extent of grease deterioration and a 
test to determine the amount of iron or magnetic iron 
oxide present. The “magnetic particle test was made after 
dispersing about 10 milligrams of the residue in a suitable 
solvent in a Petri dish. A magnet was then moved under 
the dish to attract and permit removing and weighing the 
magnetic particles. The presence of such particles indi- 
cated that wear, scoring, or both had occurred during the 
motor test. 

These simple tests led to a number of useful conclusions. 
The surfaces of the ball separator and race rims of the 
bearings with grease A were gener rally found covered 
with badly discolored (dark-reddish-brown), stiff, tacky 
or dry residues. Although a few bearings showed traces of 
residual oil on the outer surfaces of the race rim, the ball 
races and tracks were usually dry and caked with hard 
black deposits. The grease residues were found free of 
magnetic particles, except in testy where the bearings had 
obvioush been run beyond the useful lubrication life of 
the grease and consequently suffered severe damage. 


Residues in bearings run with grease B had usually de- 
teriorated into dark brown granular structures which 
ranged from tacky to dry. When bearing operation had 
not been extended bevond the useful lubrication life of 
the grease, magnetic particles were absent. However, sev- 
eral bearings were coated with a fine magnetic pow der in- 
dicating that wear or scoring had occurred after the bear- 
ing had become exhausted of lubricant. 


\lthough the above descriptions of the residual prod- 
ucts applied to most of the bearings examined, a number 
of the bearings that failed still retained a reiatively large 
unount of unexhausted grease on their outer surfaces. 


particular bearing tests had been terminated be- 
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cause of excessive noise on restarting after a cy cling per- 
iod. Examination disclosed that resinous deposits, which 
had cooled and stiffened on the races during the cvcling 
period, were responsible for the noisy operation in such 
cases, 


Samples of greases from the end-bells all appeared quite 
sunilar. Generally, the outer surfaces of these greases (the 
surface exposed to the bearing) had deteriorated into a 
hard or plastic discolored structure. Since the bottom of 
the end-bell groove remained at a relatively low tempera- 
ture, a cross section of the end-bell grease sample fre- 
quently showed that under the outer oxidized layer there 
remained grease which although discolored ret; lined some 
of its original characteristics. 


Examination of the bearings run with any of the sili- 
cone greases gelled by soaps disclosed post-test residues 
consider rably different than those feund with the nonsili- 
cone greases. Greases G, H, and 1, which were essentially 
of the same composition, left similar residues. In bearings 
which had failed in less than 2500 hours of operation, the 
ball separator was generally thinly covered with a discol- 
ored, suff, polymerized structure. However, on the race 
rims there usually remained a considerable fraction of dis- 
colored but unexhausted grease. Bearing races were gen- 
erally covered with soft, gritty, black deposits which 
were sull saturated wth silicone fluid. In bearings which 
had operated over 2500 hours, the grease residues were 
generally in various states of polymerization and exhaus- 
tion which were more pronounced the longer the test 
period. In bearings operated over 4000 hours residues 
were found exhibiting the most advanced stages of poly- 
merization, the residues being black, rubbery, and ex- 
hausted of fluid. The races of these bearings were usually 
covered with tacky, black residues inc apable of lubricat- 
ing the surfaces for much longer. 


As for grease F, the only silicone grease of the nonsoap 
type in the program, when the duration of the test ex- 
ceeded 3000 hours, the grease residues found in bearings 
were usually a mixture of soft grease and harder, rubbery 
particles. The rubbery particles were not necessarily a 
product of long operation at high temperature since sev- 
eral bearings which had failed after only 200 hours of 
operation contained greater amounts of the rubbery resi- 
due than bearings w hich had failed in approximately 3000 
hours. Grease F generally showed a greater tendency to 
collect in the recesses of the bearing than the soap-silicone 
greases, consequently, the recesses and races of bearings 
which ran about 3000 hours beame so clogged with the 
heavy rubbery residue as to retard the rolling action of 
the balls. 


End-bell samples of both types of silicone greases usu- 
ally remained relatively unaffected in tests lasting less than 
3000 hours. However, the region of the grease nearest to 
the. bearing developed a slightly lower penetration, and 
often contained numerous “particles of polymerized oil 
ejected from the races during the test. 

The condition of the separate parts of the bearings at 
the end of the tests was found to be dependent upon the 
condition of the grease that remained in the bearing at the 
time of failure, the time of operation beyond the point of 
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exhaustion of the grease, and the temperature of the inner 


race. Residues and surfaces of bearings lubricated with 
nonsilicone greases appeared sunilar. Runs continued be- 
yond the point of exhaustion of the grease caused surface 


damage and 


ge varying from severe subcutaneous damage 
wear to the tearing of a few particles from the separator 
and races. When the inner race was hotter than the outer 
race, more damage occurred on it than on the outer race. 
Phe amount of wear of the separator was very smai, and 
occurred after the grease was devoid of fluid and ar 
prior to failure. It was probab ty an insignific ant factor 1 


determining the failure of tests on such nonsilicone greases. 


The ball tracks of both silicone and nonsilicone lubri- 
cated bearings which had not been run to destruction 
often exhibited a characteristic appearance uncommon in 
bearings which have been operated only below 100) C. 
Phe track was covered with a glass- smooth amber glaze 
through which the underlying crystal pattern of the metal 
showed as if it had been’ chemic ally etched. In one run 
with a silicone grease a large amount of airborne debris 
was found on the inner surface of the end bell and on the 
other parts of the housing. ‘Phis material appeared black 
en masse. It was magnetic, and microscopic examination 
showed it to consist of fragments of yellow or brown 
transparent film so thin that the thickness could not be 
resolved in an edge view at gooX magnification. The frag- 
ments were strongly birefringent and magnetic. They 
were identified by chemical test as an iron compound. 
Phe properties correspond very closely to those of the 
thin oxide films formed during the first stage in the oxi- 
dation of iron surfaces at annealing temperatures, A few 


fragments of a similar nature were found in the grease 
residues from runs with greases D and F. If such films 
were torn from the races during temperature flashes, very 
rapid wear would result. At the same time the lubricating 
oil film would be stripped from the ball track leaving it 
temporarily dry. Since instantaneous skin temperatures 
on the track as the ball passes may rise many degrees above 
the bulk temperature of the race, it is not difficult to 
understand the slow formation of such an oxide glaze. 


SUMMARY 
Uncontrolled Variables 


It is unsatisf actors for research and development pur- 
poses to run motor bearings to destructive failure since 
post-test examinations are rendered difficult and indicative 
data on the causes of failure often are lost. Several varia- 
bles contribute to the scatter of the results; the more im- 
portant variables are summarized below. 

\n increase in noise level of the bearings determined 
qualitatively by the operator was a widely varying meth- 
od of determining the end of a run. A possible method of 
determining this “end point more closely would involve 
the use of a sound level meter or noise analy zer while the 
bearing is operating at high temperatures. This method 
has been found valuable in recent gyroscope lubrication 
studies (11) of this Laboratory. Marked increase of input 
power or prolonged temperature increases may be used as 
indications of excessive torque requirements and hence of 
poor lubrication. Phe inability to start after the motor 
has cooled off also serves as a worthwhile indication of 
the degradation of the lubricant. 


A Complete Line of Quality Oils and Greases 


GULF OIL CORPORATION — GULF REFINING COMPANY 


DIVISION SALES OFFICES 
Boston — New York — Philadelphia 
Atlanta — New Orleans — Houston 

Toledo 


* 


Pittsburgh, Pa. — Toledo, O. — Cincinnati, O. 


REFINERIES 
New York, N. Y. — Philadelphia, Pa. 


Port Arthur, Tex. — Fort Worth, Tex. 
Sweetwater, Tex. 
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Large temperature differences between the inner race 
and the outer race decreased the test life of a given grease, 
kor further development work on high-temperature 
greases and bearings, more satisfactory control iy needed 
of both the inner and outer race temperatures. To do this 
may require special test equipment instead of standard 

Bearings used in this program were chosen with end 
play of > to ri als. This wide variation undoubtedly 
caused some of the scatter in the results. A closer selec- 
tlon of test bearings appears advisable. 


The bearings containing the maximum amount of grease 
t the end of the run had the longest lives found for each 
type of grease. The location of grease in the bearing and 
end bell affected the life of the runs. Similarly, the cycle 
of heating the bearing can influence the life of the bear- 
ing (but probably had negligible effect in this program). 


The extreme wear on separators lubricated with silicone 
greases caused widely varying lives. This variation may 
have been due to the presence or absence of silicone lac- 
quers on the separators. As pointed out in the early meet- 
ings of this committee, the use of nonferrous metals for 
separators will aid in reducing the wear of the separators 

1, 6). Among the most promising candidates are alumin- 
um-bronze bearing alloys and plated separators (12, 13). 
Phe behavior of separators at high temperatures is un- 


known and should be examined to determine the appro- 
priate Operating clearances. 
Correlation of Laboratory and Motor Tests 

The results indicate that laboratory tests cannot be sub- 
stituted for a performance test of ‘is0o°C. in specify ing 
greases for the lubrication of motors to operate at this 
temperature. Such measurements, however, have been 
correlated sufficiently with performance data to permit 
the selection of greases for functional testing. Maximum 
limits for evaporation, bleeding and oxidation at 10°C. 
are suggested as follows: 

Evaporation: Not more than 1.9 per cent weight loss 
after so hours at 3oo° F. 

Bleeding: Not more than 12 per cent during too hours 
at 300 

Onidation Stability: Not more than 5 
initial oxvgen pressure of t1o Ibs. after 50 hours at 300° F. 


psi drop from an 


Mechanisms of Grease Failure at High Temperatures 

Nonsilicone greases cease to lubricate bearings ade- 
quately at C. from a variety of causes. A’ volatile 
lubricating Huid evaporates rapidly from both races and 
bulk grease and the rate of loss from the race soon ex- 
ceeds the rate at which oil is replaced by bleeding. In 
other cases oxidation forms volatie products that ev: apo- 
rate from the race. Petroleum oils gener and polymerize 
to give residues which lubricate at 1s0° C. but harden to 
resins upon cooling. A contributing “lit to the short life 


I 


Lubricating grease manufac- 
turers know that top value 
and peak performance go 
hand-in-hand. That’s why 
Malmstrom’s NIMCO brands are 
specified. N. I. Malmstrom — largest 
processors of wool fat and lanolin 
products — produce quality compo- 
nents for grease production. 


N. I. MALMSTROM « CO. 


America's Largest Processor of Wool Fat and Lanolin 


147 Lombardy St., Brooklyn 22, N. Y. 
612 N. Michigan Ave., Chicago 11, Il. 


JULY, 1953 


COMMON DEGRAS 
NEUTRAL WOOL GREASE 


A small percentage of NIMCO Wool Grease 
Fatty Acids—naturally saturated fatty acids 
(free from rancidity)—gives your grease top 
stability, better performance. Write today 
for working sample. 


WOOL GREASE FATTY ACIDS 


Moisture 2% mox. 
Unsoponifiable (Wool Grease Alcohols) 6% max. 
Saponifioble 94% 

Free Fatty Acid (as oleic) 55-60% 
Actual Free Fatty Acid Con‘ent 90% 
Saponification No. 120-130 

Free Inorganic Acid 0.2% max 


lodine Value 20-40 
Apparent Solidification Point (titre) 
Softening Point 

% Suitur 


Approx. 44 C. 
45-48 C. 
No corrosive sulfur 


AOCS. Methods 
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CENWAX G (hydrogenated castor oil) 


* cosmetics 


° pharmaceuticals 
candles 


e leather dressings, etc. 


CENWAX G is a glyceride chemically, although 
physically it resembles a wax. It is a hard, high melt- 
ing point solid, available in finely beaded form, with 
practically no taste or odor. Typical applications are 
in lithium, barium or sodium greases; hot-melt paper 
coatings; extender for higher priced waxes in polishes. 
These CENWAX G specifications should suggest oth- 
er uses: 


F.F.A. (as Oleic Acid) ......... 2.0 max. 
Acid Number 

Saponification Number 

Iodine Value (WIJS) 

Melting Point ( 

Hydroxyl Value 

Acetyl Value 


CENTURY HYDREX 360 ‘hydrogenated tallow glyceride) 


This hardened tallow product is available in beads 
and its good color, high titre and low iodine value par- 
ticularly suit it for use in certain textile finishes and 
lubricating greases. 


SPECIFICATIONS 


Iodine Value (WIJS) 

Free Fatty Acid 

Acid Number 

Saponification Value 

Color 5%" Lovibond Column(Max.)15 Yellow-2 Red 


W.¢C. HARDESTY Inc. 


Century Stearic Acid Products, Inc. 


41 EAST 42ND STREET, NEW YORK 17, N. Y. 


IN CANADA: W. C. HARDESTY CO. OF CANADA LTD., 


DOVER, OHIO 


TORONTO 
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of the nonsilicone greases studied is their rapid bleeding 
at aco’ C. 

The deterioration of the silicone greases may result in 
part from excessive bleeding as a result of separation of 
the soap phi se during a temperature flash, from contami- 
nation of the lubricant with the products of separator 
wear, and from the development of a rubbery oxidation 
product. The material formed shows long-range elasticity 
and is not to be confused with the slightly elastic horny 
or gummy residues observed with soap-ty pe petroleum 
vreases. This material resembles the gels formed by sili- 
cones when the latter are heated (14). None of the sili- 
cone greases of the program gave such rubbery products 
on prolonged heating at 1s0° C., either alone or mixed 
with iron powder or iron oxides. It must be concluded 
either that there are localities in the operating bearing 
that exceed 1s0° C. or that iron surfaces freshly —— 
by the wear process are catalysts for the oxidation and « 
polymerization of methyIpheny! silicones. 

It is probable that at elevated temperatures a new proc- 
ess of bearing wear becomes operative, this is the pro- 
gressive oxidation of the bearing races. Such a mechanism 
will become critically important if operating temperatures 
are pushed to stall higher levels and will require that at- 
tention be given to alloys with greater chemical as well 
as physical “stability at the peak temperatures occurring 
in the bearings. 


CONCLUSIONS 

Most Satisfactory Greases 

It is apparent that for operation at 150°C. greases must 
have lower suscepubility to bleeding, ev aporation, and 
oxidation than’ has previously been “required for high- 
temperature greases. The soap-silicone greases, G, H, and 
I are the only commercially available lubricants tested 
which hold promise for the operation of electric motors 
with bearing temperatures at 150° C. on a gooo0 hour re- 
lubrication schedule. Until design changes to make the 
best use of grease at high temperatures have become ef- 
fective, the relubrication interval should be betw - 500 
and 1000 hours for continuous Operation at 150°C. Ex- 
perience may show. that equipment which tlt at 
iso” C. for fess than so per cent of the time will require 
much less frequent lubrication even with present design. 

Lowering the maximum operating temperature to 125 
C. gives a “large increase in life with all of the greases 
studied. The soap-silicone ¢ greases have a clear advantage 
over the nonsilicone ty pes, “but some available nonsilicone 
greases may already he depended upon for Looe to 2000 


hours of life. The improvements in- motor design and 
grease formulation suggested here may reasonably be 
expected to provide reliable gooo-hour service with such 
lubricants. 

At 100 all three soap-silicone greases will give 
15,000 hours or more of satisfactory operation. lin addi- 
tion, there are several petroleum greases which will lubri- 
cate ball bearings for 10,000 to 15,000 hours at this tem- 
perature. It was ‘found adv antageous to use bearings which 
had been stabilized for operation at 1s0° C. to prevent 
loss of clearances due to growth. Bearings which meet 
the Navy Specification 42N5 were satisfactory for use 
at 125° C. and 100° C. 
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Reprinis of . 


1 to 24 at 17¢ each 
25 to 49 at 15¢ each 
50 to 99 at 13¢ each 


‘SYMPOSIUM ON UTILIZATION OF FATTY ACIDS 
IN THE MANUFACTURE OF LUBRICATING GREASES’ 


Are available at the following prices: 


100 to 499 at 11l¢ each 

500 to 1000 at 9'2¢ each 
1000 and over at $85.00 per thousand 
Send Your Order Now to 


NATIONAL LUBRICATING GREASE INSTITUTE 4638 J. C. Nichols Parkway, Kansas City 12, Mo. 
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GREASE 


continuous processing know-how 


HIS PILOT plant operation at Girdler is an example of 
ipo development of continuous processes for a variety 
of grease products. Fast, continuous cooking and cooling 
assures uniformity, permits close control of moisture con- 
tent and temperature, eliminates pan cooling. 

Our pilot plant and laboratory facilities are available to 
you for study of new processes and equipment, and research 
on new applications. Use our experience—write The Girdler 
Corporation, Votator Division, Louisville 1, Kentucky. 


“the GIRDLER Copostion 


VOTATOR DIVISION 


VOTATOR—T M. Reg. U S. Pat. Of 


Manufacturing Lubricating Greases 


Exclusively for the Refiner...Jobber...Compounder 


Battenfeld Grease Oil Corp. 


Kansas City, Mo. Minneapolis, Minn. ¢ No. Tonawanda, N. Y. 


“Business Ingreasting” 
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Greasemakers— 
get the facts about Fatty Acids... 


CALL 


Profit from Emery’s Store 
of Information... the Result 
of Continuing Research on 

the Use of Fatty Acids! 


Fatty Acids are complex. Nature mixes them up — Unusual Emery Controls 
but they can be selectively separated to segregate and Research 


specific compositions for specific uses. Beckman Ultra-violet Spec- 
This means the performance of fatty acids in lu saination of the pelpunnate- 
bricating greases can be predicted only if the func- rated content in both 


conjugated and unconjugated 


tion of composition is related to performance. The cont 


work done by Emery in studying the effect of such 
components as saturated acids, unsaturated acids, 
polyunsaturated acids, conjugated and non- 
conjugated acids, isomers, and unsaponifiables, is a 
reasonable basis for suggesting you turn to Emery 
for information on fatty acids. 

Besides, you can select from Emery’s complete 
line of Fatty Acids, that product best suited to your 
needs. Or you can turn to Emery’s Development and 
Service Department for suggestions to adapt a prod- 
uct to your individual problem, or for modifications 
of standard products that better fit your specific use. 

Choose from a complete line of these fatty products: 


Emersol Stearic Acids 

Emersol Oleic Acids 

Hyfac Hydrogenated Acids and Glycerides 
Vegetable Fatty Acids 

Animal Fatty Acids 

Dimer Acid (dilinoleic acid) 


This fractionation still permits 
accurate determination of each 
12-Hydroxystearic Acid of the saturated acids present 


Hydrogenated Castor Oil — in commercial fatty acids. 
Azelaic and Pelargonic Acids 


Diesters for Synthetic Greases 


The next time you think of fatty acids 
and related products, call Emery first! 


Fatty Acids & Derivatives 
Plastolein Plasticizers Export: 5035 RCA Bidg., New York 29, N. Y. 
Branch Offices: 3002 Woolworth Bidg., New York 7, N. Y. 
401 N. Broad St., Philadelphia 8, Pa. 
221 LaSalle St., Chicago 1, lil. 
INC 187 Perry St., Lowell, Mass. 
? 420 Market St., San Francisco 11, Cal. 
Warehouse stocks also in St. Louis, Buffalo, Baltimore and Los Angeles 


Twitchell Oils, Emulsifiers 


EMERY INDUSTRIES, 
CAREW TOWER, CINCINNATI! 2, OHIO 
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echnical Mem 


CONTAINER AND CLOSURE 
MANUFACTURERS 


Central Can Company 
2415 West 19th Street 
Chicago 8, Illinois 
Representative Henry Frazin 


Continental Can Company, Inc. 
1107 Waldheim Building 
Kansas City 6, Missouri 
Representative T. A. Graham 


Geuder, Paeschke & Frey Company 
324 North Fifteenth Street 
Milwaukee |, Wisconsin 
Representative Willard J. Flint 


inland Steel Container Company 
6532 South Menard Avenue 
Chicago 38, Illinois 
Representative John H. Strome 


J & L Steel Corp. 
(Container Division) 
405 Lexington Avenue 
New York 17, New York 
Representative Jerry Lyons 


National Steel Container Corp. 
6700 South LeClaire Avenue 
Chicago 38, Illinois 
Representative Henry Rudy 


The Ohio Corrugating Company 
917 Roanoke Ave. S. E. 
Warren, Ohio 
Representative Lawrence F. McKay 


Rheem Manufacturing Company 
570 Lexington Avenue 
New York 22, New York 
Representative F. J. Blume 


Rieke Metal Products Corporation 
Auburn, Indiana 
Representative Ralph S. Pearson 


Trilla Cooperage, Inc. 
2524 Blue Island Avenue 
Chicago 8, Illinois 
Representative — Lester Trilla 


United States Steel Products 
Division United States Steel Company 
30 Rockefeller Plaza 
New York 20, New York 
Representative Wm. I. Hanrahan 


Vulcan Stamping & Mfg. Co. 
P. O. Box 367 
Bellwood, Illinois 
Representative H. B. Scharbach 


MANUFACTURERS OF EQUIPMENT 
FOR APPLICATION OF LUBRI- 
CATING GREASES 


Aro Equipment Corporation 
Bryan, Ohio 
Representative R. W. Morrison 


Balcrank, Inc. 
Disney near Marburg 
Cincinnati 9, Ohio 
Representative — Richard P. Field 


Gray Company, Inc. 
60 Northeast 11th Avenue 
Minneapolis 13, Minnesota 
Representative B. A. Beaver 
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Lincoln Engineering Company 
5701 Natural Bridge Avenue 
St. Louis 20, Missouri 
Representative G. A. Hubbard 


Stewart-Warner Corporation 
Alemite Division 
1826 Diversey Parkway 
Chicago 14, Illinois 
Representative Walter Duncan 


United States Air Compressor Co. 
5300 Harvard Avenue 
Cleveland 5. Ohio 
Representative C. A. Bening 


MARKETING ORGANIZATIONS 


California Texas Oil Company, Ltd. 
551 Fifth Avenue 
New York 17, New York 
Representative Hal U. Fisher 


REFINERS 


Farmers Union Central Exch., Inc. 
P. O. Box G 
St. Paul 1, Minnesota 
Representative H. F. Wagner 


Mid-Continent Petroleum Corp. 
Mid-Continent Building 
P. O. Box 381 
Tulsa, Oklahoma 
Representative J. W. Basore 


Valvoline Oil Company 
Division of Ashland Oil and Refining Co. 
Box G 
Freedom, Pennsylvania 
Representative D. A. Smith 


SUPPLIERS OF EQUIPMENT FOR 
MANUFACTURING LUBRICATING 
GREASES 


Blaw-Knox Company 
Buflovak Equipment Division 
1543 Fillmore Avenue 
Buffalo 11, New York 
Representative Edward V. Hegg 


Chemicolloid Laboratories, Inc. 
30 Church Street 
New York 7, New York 
Representative David F. O’Keete 


The Girdler Corporation 
224 East Broadway 
Louisville 1, Kentucky 
Representative J. E. Slaughter. Jr 


Morehouse Industries 
707 Henry Grady Building 
Atlanta 3, Georgia 
Representative George E. Missbach 


The C. W. Nofsinger Company 
906 Grand Avenue 
Kansas City 6, Missouri 
Representative C. W. Nofsinger 


Stratford Engineering Corporation 
1414 Dierks Building 
Kansas City 6, Missouri 
Representative W. Sylvesier 


SUPPLIERS OF MATERIALS FOR 
MANUFACTURING LUBRICAT- 
ING GREASES 


American Cyanamid Company 
30 Rockefeller Plaza 
New York 20, New York 
Representative-W. D. Thomas, Jr. 


Archer-Daniels-Midland Company 
Chemical Products Division 
2191 West 110th Street 
Cleveland 2, Ohio 
Representative Frank C. Haas 


Armour & Co., Chemical Division 
1355 West 31st St. 
Chicago 9. Illinois 
Representative H. F. Whitler 


The Baker Castor Oil Company 
120 Broadway 
New York 5, New York 
Representative H. H. Fritts 


Darling & Company 
4201 South Ashland Avenue 
Chicago 9, Illinois 
Representative G. W. Trainor 


E. I. du Pont de Nemours & Co. 


Wilmington, Delaware 
Representative John R. Sabina 


Emery Industries, Inc. 
4300 Carew Tower 
Cincinnati 8, Ohio 
Representative. R. F. Brown 


Enjay Company, Inc. 
15 West Slst Street 
New York 19, New York 
Representative Sidney W. Fay 


Foote Mineral Company 
18 West Chelten Avenue 
Philadelphia 44, Pennsylvania 
Representative H.C. Meyer, Jr. 


General Mills, Inc. 
Chemical Division 
400 Second Avenue South 
Minneapolis 1, Minnesota 
Representative Sewall D. Andrews 


A. Gross and Company 
295 Madison Avenue 
New York 17, New York 
Representative Eugene W. Adams 


W. C. Hardesty Company, Inc. 
P. O. Drawer 110 
Dover, Ohio 
Representative W.G. McLeod 


Harshaw Chemical Company 
1945 East 97th Street 
Cleveland 6, Ohio 
Representative W. J. Straka 


Leffingwell Chemical Company 
P. O. Box 191 
Whittier, California 
Representative D. E. Murphy 


The Lubrizol Corporation 


Box 3057. Euclid Station 
Cleveland 17, Ohio 
Representative John H. Baird 
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Supporting Your Organization These Suppliers 
Of Your Industry Hold Membership in NLGI 


Mallinckrodt Chemical Works 
2nd and Mallinckrodt Streets 
St. Louis 7, Missouri 
Representative C. E. Cosby 


N. |. Malmstrom & Company 
147 Lombardy Street 
Brooklyn 22, New York 
Representative Wm. Malmstrom 


Marcus Ruth Jerome Company 
327 South LaSalle Street 
Chicago 4, Illinois 
Representative Harry Beinstein 


Metalloy Corporation 
Div. of Lithium Corporation of America 
Rand Tower 
Minneapolis 2, Minnesota 
Representative Walter M. Fenton 


Metasap Chemical Corporation 
Harrison, New Jersey 
Representative O. E. Lohrke 


Monsanto Chemical Company 
1700 Second Street 
St. Louis 4, Missouri 
Representative J. W. Newcombe 


National Lead Company 
Baroid Sales Division 
11] Broadway 
New York 5, New York 
Representative -H. H. Farnham 


National Rosin Oil Products, Inc. 
1270 Avenue of the Americas 
New York City 20, New York 
Representative Richard Bender 


Newridge Chemical Company 
600 No:th Wells Street 
Chicago 10, Illinois 
Representative. T. E. Shine 


M. W. Parsons—Plymouth, Inc. 
59 Beekman Street 
New York City 38, New York 
Representative Herbert Bye 


Synthetic Products Company 
1636 Wayside Road 
Cleveland 12, Ohio 
Representative Garry B. Curtiss 


Swift & Company 
16Sth & Indianapolis Boulevard 
Hammond, Indiana 
Representative F. H. Beneker 


Vegetable Oil Products Co., Inc. 
Vopcolene Division 
5568 East 61st Street 
Los Angeles 22, California 
Representative Williams 


Warwick Chemical Company 
Division Sun Chemical Corporation 
10-10 44th Avenue 
Long Island City 1, New York 
Representative Dr. J. J. Whitfield 


Witco Chemical Company 


75 East Wacker Drive 
Chicago 1, Illinois 


Representative E. F. Wagner 


TECHNICAL AND RESEARCH 
ORGANIZATIONS 


Midwest Research Institute 
4049 Pennsylvania 
Kansas City 2, Missouri 
Representative Dr. M. H. Thornton 


Petroleum Educational Institute 


9020 Melrose Avenue 
Los Angeles 46, California 


Representative G. A. Zamboni 


Phoenix Chemical Laboratory, Inc. 


3953 W. Shakespeare Avenue 
Chicago 47, Illinois 


Representative Mrs. G. A. Krawetz 


Sociedade Nacional de Petroleos 


Rua D. Pedro V. no. 80 
Lisbon, Portugal 


Representative Manuel! Corda Boullosa 


MULTI-PURPOSE 


LITHIUM-BASE 


INLUCITE 


Makes All Single-Purpose Greases Obsolete 


Write for full details 


INTERNATIONAL 
LUBRICANT CORPORATION 


New Orleans, Louisiana 


Manufacturers of Quality Lubricants 


AVIATION INDUSTRIAL AUTOMOTIVE 
MARINE 
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Adoption of 120-Pound Full Open Head 
and Comments on Changes to Dispensi 


This summary was prepared by F. W. Langner, chairman, 


Subcommittee on Metal Drums & Pails, Packaging Institute, 


Inc., for noncommittee members to give them an overall pic- 


ture of the status of their work as reported at a meeting, 


June 8-9, in Kansas City, Missouri. 


Work on standardization was started by the Petroleum 
Packaging Committee of the Packaging Institute in 1gse. 
Phe proposed specifications fora rzo-lb. Universal Grease 
were sent to the Joint Container Com- 
in October, i9§2. The proposed specifications were 
sent to the APIENLGE membership and when the writer 
laste checked with R. C. Reed, Secretary of the API- 
NLGI Joint Container Committee, 2g of the 91 members 
had sent ina reply 16 for; conditional and some 
against. 

In view of the potential saving of 13° per drum, it ts 
felt that the recommended drum has real advantages to 
the oil industry. At this time, the chairman of the Pe- 
troleum Pack aging Commniittec, follow ing Instructions by 
the membership of the Committee as a whole, has advised 
the Steel Shipping Container Institute that its drawings 
for a t2o0-Ib. Universal Grease Drum meet with the ap- 
provi al of our Committee. It follows that any drum manu- 
facturer, who ts making new dies, is now able to make 
them to the proposed standard dimensions. Any oil com- 
pany that wishes to stay with the too-lb. drum will be 
able to get it, but made to the standard diameter dimen- 
SIONS. 

What is involved in the adoption of the rz0-lb 
versal Drum? The West Coast ts to a great exteni using 
a rzo-Ib. drum, but it is 4 inches taller than the present 
East Coast drum. However, by means of the use of either 
one of the three types of adapter pieces that are shown 
here, costing between so-75¢ each, any piece of dispens- 
ing equipment can be used with the new 120-Ib. Universal 
Drum. Incidentally, we have checked the cost, and have 
written quotations that the new 120-lb. Universal Drum 
made of 22 gauge metal for the West Coast will cost 
the same as the present drum. 

Kindly note that when the adapter piece is fastened to 
existing ‘West Coast dispensing equipment to adapt it for 
use on the 120-Ib. Universal Grease Drum that the adapter 
piece does not spoil the appearance of the dispensing 
equipment and, in addition, it does wot require additional 
work to change the equipment once the adapter piece 
is installed. 
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kor the East Coast and Central States, where the present 
1oo-lb. drum is used, if the new 120-lb. Universal Drum 
is adopted, the change could be made tomorrow, without 
changing one piece of equipment, or spending any money, 

\ short excerpt from a letter dated April 16, 1953, 
from a dispensing equipment manufacturer follows: 

“In fact, the present equipment can be used with 
the 12o-lb. Universal Drum even without adapters, 
if the equipment: owners desire. Of course, they 
might have to decant a littke more product, but at 
least they could use the equipment. With the addi- 
tion of minor adapters, their equipment can be 
adapted for use with the new sty le drum at rela- 
tively small cost.” 

Ar the time the proposed specifications were sent out 
to the API-NLGI membership, there were attached to 
the specification sheets comments and recommendations 
about changes to dispensing equipment. We have carried 
on developments with the (1) Lincoln Engineering Com- 
pany, (2) Gray Company, (3) \ro Fquipment Corp., 
(4) Balerank, (5) Stewart-Warner, (6) Gilbert) and 
Barker, and (7) John Wood. Fach of these concerns has 
prepared a tabulation and data sheets showing how to 
change existing equipment or indicating equipment that 
does not require changes. Only Visi drum equipment 
needs to be changed if the user wishes to minimize de- 
canting. We w ish to emphasize that in each case, the 
changes made to any existing equipment ts up to each or- 
ganization to make its own decision. Some of the recom- 
mended changes will require a considerable expenditure 
ot money. 

The tests that were made on May 21st and are again 
being made here today show that the recommendations 
of the Metal Drum and Pail Committee w ere correct and 
that sunple and inexpensive adapters are adequate. These 
recommendations were included with the specifications ot 
the 1z0-lb. Universal Grease Drum that were sent out 
to the API-NLGI Joint Container Committee and the 
same data was attached to the Minutes of the October 20- 
21, 1952, Packaging Institute Meeting. We suggest that 
you refer to these Minutes and read them. As is apparent 
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Grease Drum 
ng Equipment 


F. W. Langner, chairman of the Metal Drum and 
Pail Subcommittee, discusses various types of 
adapters for existing grease dispensing equip- 


ment. 


new 120- 


Existing 100-pound drums and the 
exhibited. 


pound universal grease drums are 
The two white banded drums and the two solid 
color drums, fourth and fifth from the right, 
are the 120-pound universal grease drums. 


Adapters are on the table. 


A. D. Murphy, chairman of the Packaging In- 
stitute Petroleum Packaging Committee, shows 
the new 120-pound universal grease drum. 
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by the adapters that- you see here today, there are no 
expensive changes or parts required, unless someone 
wishes to rebuild the existing equipment, 


Some of the suggested methods of adapting existing 
equipment are being demonstrated here today. We are 
not going to make extensive tests, as this takes a lot of 
time. However, included with this summary are data of 
tests made with the same equipment and adapters. The 
products being handled here today are equally as difficult 


to handle as those used in our tests of May 21st. 


Kindly read the conclusions reached from the tests 
that were made on May zest, which appear on page 29, 
following the test data, as the results are very interesting 
and far-reaching. 

In giving this demonstration, we hope that if you have 
any further selling to do within your own organization 
that you will make a similar demonstration for it is very 
apparent from the tests that have been made that there 
need not be any delay in adopting the 120-Ib. Universal 
Grease Drum, and also that by the adoption of the stand- 
ardized drum and by the use of the inexpensive adapters, 
where required, immediate economies in pac kaging can be 
made and improvements in the use of existing equipment 
can also be made because: 


Phere is a direct reduction in cost of package of 13 
and a reduction of 25 in packaging, handling, and 
paper work. 
2. a. An adapter is not necessary on any so-called East 
Coast dispensing equipment to operate it on the 120- 
Ib. Universal Drum. 


Actual checks with operators of grease guns have 
emphasized the fact that any smart oper: ator changes 
to a new grease drum w hen the drum he is using is 
something less than '. full. The former drum. is 
put aside until space is available in the new drum. 
Operators have indicated that additional 2” of 
product are not objectionable any manner or 
form. 


On Gear Oils where low pressure dispensing equip- 
ment with bottom suction is used, the same practice 
of dec ‘anting may be followed and in all probability 
in most instances would be followed by the oper- 
ator if a rz0-lb. drum is used, but by making avail- 
able Neoprene hose and hose clamps through any 
PBA organization, each filling station operator Is 
automatically equipped with a very cheap method 
of making an adapter, which in addition will in 
every instance improve the operation of his: dis- 
pensing equipment. 
In view of the points made in Item No. 2b above, we 
wish to make the important comment that by using 
a 120 lb. drum the filling station operator minimizes his 
change of grease drums by 1 5 and this is a very 
important improvement over the use of the present 
1oo-lb. drum. 


We wish to point out that from actual records kept 
by a major oil company when it changed from the 
2<-lb. lug cover pail to the 35-lb. lug cover pail that rhe 


following year it discovered that it had sold as 
many 35-lb. pails as it had sold of the 25-lb. units 
the previous year and consequently had increased its 


volume of business. 


It is emphasized that starting immediately all dispensing 
equipment should be purchased complete with an 
adapter and by this means the necessity of West Coast 
special equipment can be eliminated and the dispensing 
equipment will then fit the 1roo-lb. drum, the new 120- 
Ib. drum, and would even fit the present 120-lb. West 
Coast drum. With this simple and inexpensive adapter 
added to new equipment it follows that there would 
be no problem during the transition period from the 
present drums to the Univ ersal drums. 


After the 120-Ib. Universal Grease Drum ts in general 
use, another improvement of operation of heavy grease 
dispensing equipment would be to use a “follower 
plate.” The use of the “follower plate” will also mini- 


mize decanting. 


The following tabulation is the result of tests conducted 
on dispensing equipment at Gray Company office on 
May 21, 1953 


Test Now (With regular too-lb. Drum—Vir- 
ginia Bbl.) Pumping with Standard Graco Dispensing 
Units—No Adapters. 


No. 2 Lithium No. 2 Semi- 
Base Fluid 
Malti-Purpos 

Automotive Base 
Cirease Chassis Grease 


SAE-90 E.P. 
Hypoid Gea 
Lubricant 


Pump Model No. 225006-HP Air 225006-HP Air 225376-Manual 
(44-1) (44-1) 

Inches from Borrom 

Lbs. Product 

Remaining 29 Ibs. 19 Ibs. 6 Ibs. 
"Uneven surface and coning effect makes this measurement mean- 
ingless. 


This test shows that when using present equipment on 
the present: roo- Ib. drum, decanting Is Necessary long be- 
fore the depth of the pump suction is reached. 


Test No. (With too-lb. Drum—Vireinia Bb.) 
Using Graco designed adapter on Dispensing Fquip- 
ment 

No. 2 Lithia No. 2 Semi- 
Base Fluid 
Maulti-Purpos. dlunrinum 


Automotix. Base 
Crease Chassis Grease 


SAE-90 EP. 
Hypoid Gear 


Lubricant 


Pump \Vlodel No. 225006-HP dir 225006-HP Air 225376-Manical 
(44-1 44-1) 

Inches from Bottom 16” 

Lbs. Product 

Remaining 25 Ibs. 12 Ibs. 2 Ibs. 


"Uneven surface and coning cffect makes this measurement mean- 
ingless. 


Pest Now 3 (With Universal Drum—Simulated ) 
No Adapter 
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This test suspended since it only shows that an addi- 
tional amount of grease equal to the increased height of 
the 120-Ib. Universal drum remains after pump suction 
1s lost. 


list Now 4 (With Universal Drum—Simulated ) 
Using Graco Designed Adapter on Dispensing Equip- 
inent 


No. 2 Lithuan No. 2 Semi 
Base Fluid 
Madti-Purpose Aluminum 

Automotive Base 
Crease Chassis Grease 


SAE-90 
Hypoid Gear 
Lubricant 


Pump Model No. Test on Mg. 225006-HP dir Vest on Meg. 
Inches from No. 2 (44-1) No. 2 
Bottom sufficiently sufficiently 
proves Adapter proves Adapter 
Ibs. Preduct efficiency efficiency 
Remaining 12 Ibs. 
“Uneven surface and coning effect makes this measurement mean- 
ingless. 


On No. 2 Lithium Base Multi-Purpose Automotive 
Cirease and No. z Semi-Fluid Aluminum Base Chassis 
Cirease in every instance it was necessary to paddle the 
product twice in order to destroy the suction cavity. 

Summarizing the results of the test, it is apparent that, 
at present, all, users of heavy type greases start having 
trouble keeping their grease guns full of grease when ap- 
proximately 2; of the product is out of the drum. In 
any case with the equipment used today on the 1oo-lb. 
drum from 3" to 5” of product always has to be trans- 
ferred, consequently, the question of dec canting becomes 
rather academic. 

The tests show that the operation of all existing equip- 
inent (not now having an adjustable adapter) will be im- 
proved and decanting minimized by adding the inex- 
pensive sleeve adapter. If an adapter is added to any 
existing equipment, this equipment can immediately be 
used on any 1oo-lb. or 120-Ib. drum regardless of varia- 
tions in height. In addition, this test points up the fact 
that 2!l dispensing equipment purchased in the future 
should be ordered with the specification that they be 
equipped with this sleeve type adapter. 


Capaciry: 


120 Ibs. of product net—muinimum 
Gross volume 16.2 (U.S.) Gal. at 60 F. 


Typr or Merar: 
20 gauge throughout (U.S. Standard gauge ) 
Cold Rolled Steel = 
DI NTENSIONS: 
Height over-all 25 
Diameter over-all at rolling hoops i478” 
Over-all diameter over false wire 14 9 16” (Mani- 
mum) 
Over-all diameter of Reduced Section of Bottom 13 
3 8” (Maximum) 
Average Weight 15.5 Ib. (approx. ) 
Inside diameter of drum shell 13. 15 


” 


Inside Height between heads 24 7 8 
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253 tj HEIGHT OVERALL (WITH ALLOWANCE FOR 


TION For A UNIVERSAL STANDARD 
Fuck Geease Deum 


ay 
Lues 


- 


OL OF Factt wee ors 


th = ween 


TOLERANCES 


GASKET 4 HEAD) 


MOICATEO, 
DIMEN SUBUECT 
TO CR ort 


20 Ge (U.$)*0 0359 
* 
20 Ga 


OF 
Moor 


ROLLING 


Metz OUTSIDE HEIGHT OF OPEN CONTAINER 


% DerTw oF if SIACKING T 

- OF CHIME 
OGeoss Cusic Contents 3719 Co Co Fr 
@enoss US Gur 16.2 (arpmon ) 
ace 
Cuse $850 in, 3.38 au 326° 
Actua. Cuse $698 Culm, 3.30 
$5.5 Les (Approx) 


max or Tove Rance) 


(Norte: Manufacturer's tolerances on all over-all di- 
mensions as specified on drawing. ) 
Cover: 
*Full open cover with 20 lugs 111 16” width each. 
Design as per drawing. 
CHIMES: 

Pop—None—Has a rolled 5 16” false wire 

Bottom—reduced section to permit nesting per 
drawing. 

Rotting Hoops: 
7 16” deep. Spaced as per customer specifications, 
CORRUGATIONS: 
None 
or BuUNGs: 
None 
PAINTING: 

Phe paint shall be applied to a clean phosphated sur- 
face using a good grade of paint in sufficient density 
to give a complete and opaque coverage. Litho- 
graphing if desired. 

CGIASKET: 

\ flowed in gasket uniformly distributed about the 
circumference of the inner rounded edge of the 
head. The gasket material is to be of sufficient thick- 
ness to provide an adequate seal. 


10-22-52 Dimension changed from 1 §/16" to 1 11/16” 
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1,000-hour test of grease based on 


Stearate 


defies rust, corrosion, and damage from salt spray 


Rust marks show that grease “A” failed 
to protect this test panel. 


| ey machinery takes some awful punishment from 
the weather. Especially in salty air along seacoast 
areas. Probably no more taxing service could be found 
for a protective lubricant. Yet, a leading nationally- 
known grease maker found by test how to defend farm 
machinery from even the most grueling weather con- 
ditions. 

After coating testing panels with grease based on 
Metasap Aluminum Stearate and keeping them in 
humidity and salt spray cabinets for 1,000 hours, he 
says results convinced him that such a grease is “head 
and shoulders above other greases.” 


Grease “B” did not prevent this serious 
rusting and pitting in 1,000 hours. 


But Metasap Aluminum Stearate Base 
grease completely protected this panel 


Not only do Metasap Aluminum Stearate greases 
provide a top-notch protective agent for farm machinery 
anywhere, but such greases have proved equally supe- 
rior for tough lubricating jobs in many other arduous 
services, 


Metasap Aluminum Stearate Bases can probably 
solve a difficult lubricating problem for you. 
We'll be glad to help you select the correct base 
for any given oil, to meet your needs. Or achieve 
any desired effect in a finished grease, through 
use of proper soap mixtures. 


METASAP CHEMICAL COMPANY, Harrison, New Jersey 


"REG US PAT. OFF 


Branches: CHICAGO ¢ BOSTON © CEDARTOWN, GA. « RICHMOND, CALIF. 


Stocks at: Cleveland, Ohio; Louisville, Ky.; Los Angeles, Cal.; Portland, Ore.; 


Spokane and Seattle, Wash 
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Technical Committee 


Chairman T. G. Roehner, Director of the Technical Service Department, Socony-Vacuum Laboratories 


Orgenization of the 1933 Symposium Subcommittee 
has been completed and the membership ts: 


J. F. Carter, Chairman, Vhe Aro Equipment Corporation 


J. W. Basore, Mid-Continent Petroleum Corp. 
L.. ©. Brunstrum, Standard Oil Co. (Indiana) 
1. FE. DeVilhers, Cities Service Oil Co. 

G. H. Link, Shell Oil Company 

G. F. Merkle, Fiske Bros. Refining Co. 

Miller, Phe Aro Equipment Corporation 


Raisch, Stewari-Warner ‘orporation 
Rotter, Lincoln Engineering Company 
Watson, California Research Corporation 


It is possible that other members will be added in the 
near future. 

Mr. Carter called a meeting of the subcommittee for 
June g, in Bryan, Ohio, to plan the program and arrange 
for speakers. 

Pwo groups have undertaken studies of the compati- 
bility of lubricating greases. The Joint Committee on 
Lubric ating Greases for Railroad Antifriction Journal 
Bearings 1s nearing completion of an evaluation of readily 
available methods for determining the extent of the 
changes of consistency resultant from admixtures of 
certain lithium soap greases with predominantly sodium 
soap greases and vice versa. It is not their present inten- 
tion to develop new methods. It ts hoped that the sur- 
vey will uncover a procedure which ts already available 
and which will be adequi ite to take care of current re- 
quirements. ASTM Technical Committee G, Section THI, 
is organizing a subsection to evaluate functional ty pe 


tests for ev aluating compatibility, Norman Faust, of Phe 
Texas Company, is chairman of that subsection. 

Admuxture of lubricating greases, deliberate or by 
error, has long been recognized as a probable source of 
trouble under service conditions. Pechnologists responst- 
ble for development of products point out that their 
formulae represent careful balances of Components and 
that their selection of manufacturing conditions is like- 
wise directed to obtain’ particular structures. The ad- 
mixture of a different grease, particularly if in a used 
condition, Pec results ina lucky improved new for- 
mulation. Instead, the mixture usually shows performance 
characteristics at least inferior to the better product of 
the combination. From the view point of the research staff, 
there should be no compatibility problem because ad- 
muxtures of greases should be avoided, partic ularly when 
the nature of the grease added may vary over extremely 
wide limits. ‘The field engineer may have an opposing 
view point. He may be confronted with many bearings 
that cannot be cleaned of old grease ata reasonable cost. 
He may decide therefore that a COMpromise Is Necessary. 
He may recommend that a different product be added to 
the existing charge, and be willing to accept: possibly in- 
ferior performance for a period of service. 

Phe adoption of projects by the two aforementioned 
groups may be taken as evidence that compaubility has 
acquired increased importance since the advent of lithium 
soap and other comparatively new thickening agents. 
Certainly the interest in those projects is w idespread. 
The activities will lead to a better understanding of the 
practical significance of compatibility regardless of 
whether a satisfactory method ts developed for deter- 
mining that characte ristic. 


Have You Written... 


For your reservation for the next 


NLGI Annual Meeting 
October 26-28, 1953 


Edgewater Beach Hotel, 5300 Block, Sheridan Road 
Chicago 40, Illinois 
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Patents and Developments 


Greases Using Reaction Products of Hydroxy 
Fatty Acids 


According to U.S. Patent: 2,624,938, Issued to Phillips 
Petroleum Company, metal salts of the reaction product 
of a hydroxy fatty acid (particularly alpha hydroxy), 
and a fatty acid, are excellent grease gelation agents. 
I wie acids which are not, per se, “suitable grease gelation 
agents are claimed to be changed so that they can be 
used to produce lubricating greases. The reaction prod- 
uct, formed upon esterification of the hy droxy group of 
the hydroxy fatty acid with one or more molecules of 
such an acid, when converted to a metal salt, is claimed 
to be an excellent gelation agent. 


Phe reaction product preferably is made by heating at 
1s0°-225° C. an alpha hydroxy fatty acid (such as alpha 
hydroxy decanoic acid) with a fatty acid (such as lauric 
acid) in the liquid phase for a sufficient length of time 
(1-12 hours) to effect reaction. A condensation catalyst 
such as zinc chloride may be employ ed. The product 
then is neutralized to produce, say the sodium salt, and 
used in the grease formulation. 


In choosing the starting reactants, it is desirable to 
choose a pair which will vield a juncture product of at 
least 16 carbon atoms per ‘molecule (perferably 18), dis- 
regarding any dimerization which may occur. 


By use of these gelation agents, gel-type lubricating 
greases may be prepared with little or no working to 
produce a smooth grease with little tendency to bleed. 


Stabilized Lithium Base Grease 

For efficient aircraft operation, greases should have 
low temperature torque properties such that they will 
tlow properly at temperatures as low as about -70° F. 
Also, they should be of low volatility and should retain 
their structure at least at 250° F. Other desirable features 
include homogeneity, smooth unctuous consistency, and 
water, oxidation, breakdown and shear resistance. 


The demand for greases of these specifications is 
claimed to have not been satisfied to date, except by 
resort to expensive operating procedures. One difficulty 
with lithium base greases is poor retention of gel struc- 
ture at temperatures around 250° F., and poor oxidation 
stability. 

According to U.S. Patent 2,628, 949 issued to Socony- 
Vacuum Oil Company, lithium base greases containing 
poly basic acid ester vehicles are greatly improved by 
incorporation therein of lithium phosphonates or phos- 
phonites having the formula: 


Phosphonate Phosphonite 
OH O 

R—P=—O R,—P—R 
OH OH 


where R is an aliphatic group having 4-22 carbon atoms 
monocyclic 


per molecule, a monocyclic aryl group, 
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a group or an alkylated monocyclic naphthyl 
group. R, and R, can be the same or different groups 
taken Pr the series just given. 

Among examples of the compounds suitable for the 
purpose are mono and di-lithium salts of n-butyl phos- 
phonic acid, eicosanyl phosphonic acid, 2-ethyl hexvl 
phosphonic acid, tetradecy'| phosphonic di( phenyl) 
phosphinic acid, ete. Their preparation is described in 
“Organophosphorus Compounds” by G. M. Kosolapoff. 
They are used in amounts of 0.75-2.5 


These additives are particularly effective with poly- 
glycol dioctoate (Ucon 818) base greases as well as 
other blends based on synthetic dibasic organic acid ester- 
based lithium greases. The lithium soaps Comprise 10-177, 
of the finished greases. It is cautioned, however, that in- 
asmuch as the ester bases are susceptible to saponifica- 
tion, they should not be used in the preparation of the 
grease until the formation of the lithium soap Is complete, 
if a lithium soap is formed in situ. If they are formed in 
the diesters, they should be reacted at relatively low 
temperatures such as 80°-200° F. : 


Inorganic Colloid-Gelled Greases 

Greases made of lubricating oils gelled with inorganic 
colloids have been described in the Munch German Patent 
451,055 and the Kistler U. S. Patent 2,260,625. In most 
cases, the inorganic agents have been various forms of 
silica and, due to their ability to maintain structural sta- 
bility at elevated temperatures, they have been of par- 
ticular interest for such service. As pointed out previously 
in this column, their outstanding shortcoming is their 
sensitiveness to water. 

In U.S. Patent 2,629,691 issued to Shell Development 
Company, the various proposals for overcoming this dif- 
ficulty are reviewed. According to this patent, the water 
resistance and other characteristics of such greases are 
substantially improved when the — are heated 
for 20-180 minutes at 165° -200 . This heat treatment 
is especially effective if a paced -active hydrophobic 
material useful as a w aterproofing agent is present dur- 
ing a substantial part of the heating period. Gelling power 
of the inorganic colloid is claimed to be improved “by such 
treatnerit, “especially after the colloid material has been 
treated with 1-30. phosphoric or boric acid previous 
to Incorporation into the grease. 


Improved Lithium Greases 


In the manufacture of lithium greases such as those 
based on lithium stearate, the procedure generally in- 
volves three stages: (1) Mineral oil and soap are heated 
together at high temperature to effect dissolution of the 
soap, (2) the solution is cooled to cause gelation, and (3) 
the gelled product ts homogenized or worked to impart a 
suitable grease structure. According to U. S. Patent 2,- 
629,695 issued to Shell Development Company, the sec- 
ond step is the really important one in influencing the 
nature and properties of the finished grease. 
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CHILLED 


EQUILIBRATION 
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Advantages claimed to be gained by new 
process related to effect of storage upon 
pertinent grease characteristics (See also 
Fig. 4, next page) 


TEMP. 


160°C 
120°C 
HOTS 
oe 100° 


o 4 8 12 14 ‘6 18 
DURATION OF STORAGE MONTHS 


FIG.| 


CHILLED 
160°C 
120°C 
100°C 


| CHILLED 


(c) 


A.S.1.M. PENETRATION 


2 Oo ( Oo 
DURATION OF STORAGE MONTHS 


FIiG.3 


It is pointed out that the conditions for this second 
stage of cooling have been largely empirical, often re- 
sulting in greases showi ing a poor vield, tending to bleed 
in stor age, etc. Work on lithium fatty acid soap greases 
disclosed a series of phase transformations in the oil- -soap 
system, each definable by reference to a different tem- 
perature and associated with a change in the condition of 
the soap phase rather than that of the oil phase. For in- 
stance, cooling of a certain grease containing &.5 lithium 
stearate from 210 C. to room temperature results in 
gel formation setting in at about 195° C., but series 
of phase tr: ansformations can be detected at 196°, 167). 
izo and gy C. They can be detected by thermal analysis 
evidenced by the latent heat effect. 

As a result of this work, it was discovered that by 
taking suitable steps to secure that the soap phase assumes 
the structure which is stable between the two lowest 
ph ase transformation points occurring above 50° C., it 
Is possible to secure greases that are markedly superior 
in stability and have a consistency much superior to those 
obtained by conventional methods. According to the 
Invention, a grease Consisting of an oleaginous vehicle and 
1 lithium soap of a higher fatty acid is made by heating 

ingredients until a homogeneous composition 
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2 Oo 2 


4 6 @2 
DURATION OF STORAGE MONTHS 


FIG. 2 


formed, cooling the composition to a temperature which 
lies between the temperatures of its two lowest: phase 
transformation points which occur above so C., tso- 
thermally gelling the composition while it is at that tem- 
perature, and finally cooling and homogenizing the gel. 

The precise temperature at which the composition Is 
isothermally gelled (equilibrium temperature) is not criti- 
cal provided ‘that the whole of the composition is in the 
particular condition which is stable between its two low- 
cst phase transformation points occurring above so C. 
Io insure that the whole composition is in the desired 
condition when it ts isothermally gelled, it is highly de- 
sirable that the rate of cooling to ¥: equilibrium tem- 
perature be sufficiently slow (1-3 . per min.) to en- 
able the grease to complete the Prat transformations 
occurring at higher temperatures. 

The tsothermal gelling is accomplished by maintaining 
it statically or with surring at an equilibrium tempera- 
ture for 1-16 hours. If the grease is cooled below the 
equilibrium temperature before the gelling is complete, 
the resulting product has a poor yield and poor bleed 
value. 

The usual greases using mineral oil bases generally ex- 
hibit two phase transformation points, the lowest above 
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so beme gg C.oand The process then mvolves 
heating the grease to above 210 for homogenization and 
then equilibrating it isothermally at between and 


Phe greases are cooled ata rapid rate to a temperature 
of at least 60°C. following the isothermal gelling period 
(5 -19 per iin. ). 

Po illustrate the effect of soaps other than lithium fates 
acid soaps upon the critical phase transformation tempera- 
tures, Lable present, data on greases made w ith & total 


lithium soaps as indicated, using a muneral oil base. 


Table | 


OF SOAP COMPOSTTION (MINED) ON 
TEMPERATURE 
Two Lowest Critical Phase Transtar 
mation Temperatures above C. 


PHiXSI 


06 120) 
12-hydroxy stearate 91 113 
12-hydroxy stearate 110 
12-hy droxy stearate 100 108 
12-hydroxy stearate 11s 


Phe data shown in Figs. 1-4 in graph form show the 
advantages claimed to be gained by the new process re- 
lated to the effect of storage upon the pertinent grease 
characteristics. 
News Items 
Pests for ball and roller bearing greases—VicConvalle 
(Product Fnerg. 3-53 Pp. 160), 


Mechanical testing of gear lubricants—the (British) 


’ 
Thornton high speed gear rig test technique—Hughes et 


= 


al (Engineering 2-13-53 p. 200). 


\n industrial chiller made by Conrad Industrial Cool- 
ers, Holland, Mich., for Gulf Research Labs. will be used 
to test low temperature greases for aircraft. Using Freon 
13, can reduce temperatures from 68 to 
(Air Condg. & Retrig. News 3-16-53 p. 17). 
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DARLING & COMPANY 


4203 South Ashland Avenue + Chicago 


GREASE MAKER WANTED 


Major long-established grease manu- 
facturer in New York City area wants 
services of man with long experience 
in manufacture of lubricating greases. 


Applicant must have actual working 
knowledge of producing highest 
grade and most modern type greases, 
also be acquainted with latest me- 
thods of grease making. 


State fully qualifications, age, refer- 
ences, salary desired. Box 541, NLGI 
Spokesman. 


Deal with the Best Accredited 
Government Oil Business 


Consultants and Representatives 


ROBERT A. WIGHTMAN & ASSOCIATES 
Suite 225 DuPont Circle Building 
1346 Connecticut Ave., Washington 6, D.C. 


Knowledge: THE KEY TO SUCCESSFUL 
GOVERNMENT SALES 


HARSHAW 
LEAD BASE 


Harshaw Lead Base, as an additive 
to petroleum lubricants, improves 
extreme pressure characteristics and 
imparts the following desirable 
properties: 
Increased film strength 
Increased lubricity 
Improved wetting of metal surfaces 
A strong bond between lubricant and 
metal surfaces 
Resistance to welding of metals at 
high temperatures 
Moisture resistance and inhibits 
corrosion 
Harshaw Lead Bases are offered 
in three concentrations to suit your 
particular needs: 
Liquid Liquid Solid 
30% Pb 33% Pb 36% Pb 
Other metallic soaps made to your 
specifications. Our Technical Staffs 
are available to help you adapt these 
products to your specific needs. 


THE HARSHAW CHEMICAL ©°. 
1945 E. 97th Street - Cleveland 6, Ohio 
Branches In Principal Cities 


GREASE TECHNOLOGIST 
WANTED 


Long-established major grease manu- 
facturer in New York City area has 
opening for grease technologist com- 
petent to supervise manufacture of 
greases. Applicant must have engi- 
neering degree and actual working 
experience in production of highest 
grade and latest types greases, as 
well as knowledge of latest-grease 
making techniques. Must be capable 
of working with Sales Department 
and outside laboratories in a techni- 
cal capacity. 

State fully qualifications, age, refer- 
ences, salary desired. Box 795, NLGI 
Spokesman. 


DON’T FORGET... 


Order your copy of 
Bound Volume XVI 
The Institute Spokesman 


... NOW 


Use the coupon on page 34 
or send your request 
to 


National 
Lubricating Grease Institute 
4638 J. C. Nichols Parkway 
Kansas City 12, Mo. 


Priced at $6.00 each 
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LUBRICANT 
every purpose 


Whether it’s greasing junior’s 
racer, or a mighty locomotive, 
DEEP ROCK has greases and 
lubricants that fill the bill. Let 
DEEP ROCK’s ultra-modern re- 
fining facilities supply 
you today! 


DEEP ROCK 


OIL CORPORATION 
Atlas Life Bldg. 
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PEOPLE in the 


Industry 


Ralph O. Rhoades Heads 
World-Wide Exploration 
And Production for Gulf Oil 


Ralph O. Rhoades, a vice- president 
of Gulf Oil Corporation since 19st, 
has been placed in charge of the com- 
penv’s world-wide explor ation and 
production activities, according to an 
announcement made by S. A. Swens- 
rud, board chairman, and W. kK. 
Whiteford, president. 

Mr. Rhoades, a g g g 
experience, succeeds Dr. Kk. C. Heald, 
his former chief in the production de- 
partment, who recently retired. Mr. 
Rhoades ts a Gulf veteran of 27 vears. 


a geolovist of global 


Born in’ Henry County, Missouri, 
Mr. Rhoades’ attendance at the Uni- 
versity. of Kansas was interrupted by 
World War |. He served as a serge ant 
in the U.S. Marines in Furope ‘from 
to He then completed 
studies in geology at Stanford Uni- 
versity, receiving his degree 1g22. 


He began his career as a ore 
with the Companias del A.G 
\lexico. Next followed work as a ee 
lance geologist in Egypt. Later he en- 
gaged in geological ‘activities for an 
independent operator in Arkansas and 
Loutsiana. 


In 1926 Mr. Rhoades joined the Gulf 
organization and was assigned to its 
operations in Colombia, South Ameri- 
ca. A vear later he was transferred to 
the Middle and Far Fast. Included in 
his service between tg27 and 1933 
four vears in the Dutch East 
Indies. He was one of the early Ameri- 
can geologists to Investigate oil prop- 
erties of the Persian Gulf area, includ- 
ing Bahrein and Kuwait. 


were 


In 1933 he was transferred to Pitts- 
burgh as a member of the general of- 
tice production department geological 
staff. Pwo vears later, he again trav- 
eled abroad to carry out geologic al 
Investigations in Great Britain, a num- 
ber of “ other bE uropean countries, and 
Kuwait. 


In the latter country, the site 
ot one of the world’s major oil fields, 
resident geologist during 
the first vear of active Oper. ations. Fol- 

wing that he was stationed in Lon- 


Now 


he became 
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don as Furopean Representative of 
Gulf’s Production Department, 


Returning to Pittsburgh in rg4o, he 
served as assistant statt geologist untl 
1948 when he was made chief staff 
geologist. A year later he was named 
chief, land and exploration branch, 
production departnent. On January 1, 
1gst, Mr. Rhoades became eXECULIVE 
assistant to the head of the company s 
production department, and in Octo- 
ber of that vear he was elected a vice- 
president. 

\Ir. Rhoades will continue to make 
his headquarters in Pittsburgh. 


Charles W. Grubb Becomes 
A Witco Sales Manager 


Witco Chemical Company has ap- 
pointed Charles W. Grubb to the 
position of sales manager for the New 
England states, with headquarters in 
Boston. 


Mir. Grubb, who has been a sales- 
man in the Boston office for three 
vears, succeeds Goodwin Bangsburg 
as. sales manager. He specialized in 
business and chemistry at Rutgers and 
Boston Universities after serving three 


vears in the army ski troops. 


Mr. Grubb is a member of the 
Boston) Rubber Group, the Rhode 
Island Rubber Group and the New 
England Paint, Varnish and Lacquer 
Association. 


General Mills Appoints 
Director of Chemical Sales 


\bner C. Hopkins, has been 
appointed director of chemical sales 
for the Chemical Division of General 
Mills, it announced by Sewall 
D. Andrews, Jr., general manager of 
the division. 


Was 


Mr. Hopkins was formerly director 
of commercial chemical development 
at the General Mills a labora- 
tories in Minneapolis, 1 position he 
held since joining the company a year 
Prior to that he worked with 
various industrial firms chemical 
market research and evaluation, 
and economic studies, sales develop- 
ment of new products, research pro- 
duction, and sales administration. 


avo. 


cost 


K. C. Heald Retires June 1 
As Vice-President, Former 
Director of Gulf Oil Corp. 


K. C. HEALD 


De. 
Gulf Oil Corporation in’ charge of 
its world-wide exploration and pro- 
duction and a director of 
the compans for a number 
has announ 


Heald, v ice-president of 


ACTIVITIES 
of years, 
! his retirement from ac- 
tive service June 1. He will continue 
to carry on certain consulting work. 
world’s 

Heald 
is a holder of the Sidney Powers Me- 
mortal Medal which was presented to 
him last vear. This is the highest 
honor bestowed by the American As- 
sociation of Petroleum ¢ 


of the 
most renowned geologists, Dr. 


Recognized as one 


Geol ISTS. 


educated at the University of New 
Mexico, Colorado College, and Yale 
University, Dr. Heald joined Gulf as 
chief staff geologist 1925. He was 
elected a vice-president tg45 and 
placed in charge of the company’s 
exploration and production activities 
in the United States and Canada. 


In tgso, Dr. Heald was elected to 
the Gulf board and at that sime he was 
made responsible for the company’s 
world-wide exploration and produc- 
tion activities. He also has been a 
member of the Gulf finance commit- 
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sane 
bag 
= 


tee and ats”) budget, eXpansion, and 


policy conmnittees. 

Dr. Heald’s career as a geologist be- 
after his graduation from 
College in when he 
went to Peru as pathfinder for the 
expedition headed by Hiram Bing- 
which uncovered the now. fa- 
ruined city of Mlachu Pacchu 
and visited the lost city of Choque- 
quirau, neither of which had ever 
been found by the Spanish invaders 
under Pizzaro. 


gan shortly 


Colorado 


ham 
mous 


In 1914, following graduate work at 
Vale University, Dr. Heald became a 
regular member of the United States 
Geologic al Survey, a governmental 
agency that had employed in 
temporary positions while he was sull 


a student at Colorado college. 


In the Survey placed hin in 
charge of a group to map structures 
and seek likely oil sources in’ the 
Osage Indian Reservation. The work 
of this group is considered one of the 
outstanding geologic accomplishments 
of history, for within five vears of 
the completion of the sury ey oil was 


discovered on 48 of the mapped struc- 
tures. 

In ig20, Dr. Heald was appointed 
acting chief of the Oil and Gas Sec- 
tion of the United States Geological 
Survey, and two years later he was 
made chief of that section. In 1924, 
he was appointed an Associate Pro- 
at Yale University, 
a position he resigned a year later to 
join Gulf. 


fessor of Geology 


Dr. Heald has been a member of the 
National Research Council and 
charrman of the Commiuttee on Studies 

Petroleum (¢ from to 
1g30 for the council. He is also a 
member of the Geological Society of 
America, the American Association of 
Petroleum Geologists, and many other 
technical and scientific organizations. 


Robert |. Wishnick Given 
IIT Service Award 
Robert I. Wishnick, 


Was 


Geology 


president of 


Witco Chemical Company anda 
trustee of Hlinois Institute of Pech- 
nology, was presented the Service 
Award at the recent Annual Alumni 


his work as an 


Reunion Dinner for 
alumnus in the interest of IPT. 

Mir. Wishnick, a 
Alumni Fund, 
on the Special Gift Committee of the 


founder of the 
has served continually 
served as an alumni 


and has 


counselor On the New Student pro- 


Fund, 


grain. 


Deep Rock Promotes Sullivan 
To Manager, Lube Oil Sales 


L.. H. Sullivan has been promoted 
to manager of Deep Rock Oil Corpor- 
ation’s lubric ating oil sales departinent, 
it Was announced by W. M. Murray, 
manager of the general products sales 
departinent. 

Mr. Sullivan has been with Deep 
Rock since 1937 except for two years 
spent in the Navy during World War 
Il. During this time, he has been with 
Mr. Murray five vears in the Chi- 
cago and ‘Tulsa offices. 

In announcing the promotion, Mr. 
Murray commended Mr. Sullivan for 
his highly successful) work in Deep 
Rock sales over the vears. 
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C. E. Hulme Named NLGI 
Representative of Kendall 


Cedric F. Hulme has been appointed 
WKendall Refining Company repre- 
sentative to the sa- 
tional Lubricating 
Cirease — Institute. 
Mr. Hulme re- 
places Dr. R. 
Smith who recent- 
resigned from 
Kendall to accept 
a position with the 
Houdry Process 
Corporation. 

Mr. Hlulme has had experience in 
the manufacture evaluation of 
greases. During his 28 vears of asso- 
ciation with Kendall, Mr. Hulme has 
had an mnportant role in the elop- 
ment of the greases currently in the 
Kendall line. He is a member of. his 
company’s quality. control committee 
concerned with the specification and 
production of all lubricants. 

Currently, Mir. Hulme ts Kendall's 
inanager of sales engineering. Prior to 
assuming that position he held the po- 
sition of chief control chemist. He has 
been active on various A.SJTLM. and 
S.A.F. committees has repre- 
sented his company in the various ac- 
tivities of C.R.C., N.PLA. and A.P.I. 


Cc. HULME 


ASTM Presents Awards 
At 56th Annual Meeting 
Ten technical leaders in the field of 
engineering materials—men who have 
rendered outstanding service to the 
American Society for Testing Ma- 
terials, particularly in its) technical 
committee work—were honored dur- 
ing the ASTM 56th Annual Meeting 
in Atlantic City the week of June 2g 
When they received Awards of Merit. 
The following men received 1953 
Awards of Merit: 
Ham, Vechnical Director, John 
A. Manning Paper Co., Troy, N. ¥. 
J. MacKenzie, Technical Director, 
American Cast Iron Pipe Co., Birm- 
ingham, Ala. 
ID. G. Miller, Materials Engineer (Re- 
tired), Bureau of Public Roads, U. S. 
Department of Commerce, University 
of Minnesota, St. Paul, Minn. 


R. F. Peterson, Manager, Mechanics 
Division, Westinghouse Research Lab- 
ratories, Westinghouse Flectric 
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Every Operating Executive should know 


Lincoln Centralized Lubricant 
Application Systems installed at 
Spicer Manufacturing which 
reduced maintenance cost 60° , and 
increased production 20° , 


about the Modern Trend 


in Industrial Lubrication... 


Controlled Application 


of Lubricants Are Essential 
to Plant Automation 


The practice of “Standardizing” everything from 
brooms to labor policies has long since proven 
its great economic value. And, at long last, 
Industry is recognizing the need for extending 
this practice to both segments of the Lubrication 
Function — lubricants and application devices — 
as the first vital step in solving a chaotic 
problem strongly influencing profit and loss in 
all operating categories. 


“Plant Automation,” defined as the automatic 
handling of materials in process, plus the 
instrumentation and controls which govern 
handling, processing and machining devices, is 
the conspicuous development of this decade in 
plant operating practices. 


Greater Plant Automation depends on a 
corresponding Automation of Lubricant 
Application. There is no place in this development 
for machine downtime to accommodate the 
“Grease Monkey” with his oil can. Mass 
Centralized Lubrication for the automatic, 
controlled application of lubricants is the 
proven solution. 

Multi-purpose lubricants applied through 
Centralized Lubrication Systems for controlling 
the application of lubricants, automatically, 

to all bearings on a single machine, or a bank 
of machines from a centrally located pumping 
unit, is the modern well-established trend in the 
practice of the Lubrication Function. 


Apply the RIGHT LUBRICANT. 
In the RIGHT QUANTITY. 
At the RIGHT TIME. 


LINCOLN ENGINEERING 
COMPANY 


Designers * Manufacturers 

Lubricant Application Systems 

5702-30 NATURAL BRIDGE AVENUE 
ST. LOUIS 20, MISSOURI! 
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Corp., Fast Pittsburgh, Pa. 


(. H. Rose, Manager of the Wash- 
ington (1.C.) Office of the National 
Lead ( 


W. A. Selvig, Senior Chemust, U.S. 


Bureau of Mines, Pittsburgh, Pa. 


Shobert Il, Manager, Research 
and) Engineering, Carbon Division, 
Stack pole Carbon Co., St. Marys, Pa. 


Fe. R. Stivers, Director, Package Re- 
search Laboratory, Rockaway, N. J. 
Jerome Strauss, Vice-President, Va- 
nadium Corporation of America, New 


York, N. Y. 


R. B. Young, Associate Director of 
Research, The Hydro-EFlectric Power 
Commission of Ontario, Canada. 


Citations for the ten men receiving 
the 1953 ASTM Awards of Merit are 
as follows: 


Authors of outstanding technical 
papers presented at previous meetings 
of the American Society for Test- 
ing Materials received awards at the 
ASTM 56th Annual Meeting At- 
lantic City during the week of June 
as follows: 


Crarces B. Duptry Evan 
\. Davis and Michael J. Manyoine, Re- 
search Engineers, Westinghouse Re- 
search Labs., Westinghouse Electric 
Corporation, Fast Pittsburgh, Pa., for 
their paper entitled “Ftfect of Notch 
Geometry on Rupture Strength at 
Flevated Temperatures” presented at 
the igsz soth Anniversary Meeting. 
This medal ts presented for a paper 
of outstanding merit: constituting an 
original contribution on research in 
engineering materials. 

Richarp Awarp— To 
William N. Findley and P. G. Jones, 
Research Associate Professor, and As- 
sociate Professor, Pheoretical and \p- 
plied Mechanics, respectively, Uni- 
versity of Hlinois, Urbana, HL, Robert 
- Sutherland, Associate Professor of 
Mechanical Engineering, State Uni- 
versity of lowa, lowa City, lowa, and 
Professor W. 1. Mitchell, South Da- 
kota School of Nines, Rapid City, 
South Dakota, for their paper “Fa- 
tigue Machines for Low Tempera- 
tures and for Miniature Specimens” 
presented at the i952 soth Anniver- 
sary Meeting. This award ts presented 
for a paper describing new testing 


methods and apparatus, the purpose 
of the award being to stimulate re- 
search in the development of testing 
methods and apparatus. 


Saxrorp THoxrpson Awarp— To 
Katharine Mather, Chief, Petrography 
Section, Concrete Research  Div., 
Waterways Experiment Station, Corps 
of Engineers, Jackson, Miss., for her 
paper “Applications of Light Micro- 
scopy in Concrete Research” presented 
at the 19532 soth Anniversary Meet- 
ing. This award ts given for a paper 
of outstanding merit on concrete and 
concrete aggregates. 

Pour Awarp—To J. R. Me- 
Dowell, Research Engineer in Me- 
chanics Dept. Westinghouse Research 
Labs., Westinghouse Flectric Corpor- 
ation, East Pittsburgh, for his 
paper entitled “Fretting “Corrosion 
TPendencies of Several Combinations 
of Materials” presented at the 1Qs2 
soth Anniversary Meeting. Phis award 
1s given fora paper on corrosion test- 
ing, the purpose of the award being to 
encourage research on the improve- 
ments and evaluation of 
testing methods. 


Corre 


Still Preferred for: 
YIELD 
e STABILITY 
e VERSATILITY 


59 Beekman Street 


Plymouth 
ALUMINUM STEARATE 8OQ1-22 


Some New 


EXTREME HIGH 
GELGRADES 


M. W. PARSONS-PLYMOUTH, Inc. 


New York 38, N.Y. 
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Gre-Zer-Ator Incorporates 
Idea for Greater Lubrication 


Welcomed news to dealers and to 
operators who are interested in lubri- 
cation is the Reversabout Booster fea- 
tured on the new Gre-Zer-Ator, 
able greasing gun manufactured by 
National Sales, Inc., North Main, 
Wichita, Kansas. 


The Reversabout Booster ts a 


port- 


new 
idea for convenience in lubrication, al- 
lowing the operator to use either 

push or pull action on the handle. It 
can be set cither way in a few seconds 
time. If available, 
then booster handle can be placed in 


working space ts 


a push position to allow greater 
amount of grease to be dispensed. The 
Reversabout Booster is sunple to clean, 
and is 
structed of top grade steel. 


easy to repair, finely con- 


Phe Gre-Zer-Ator was the original 
high 


one man, one hand, high pressure 


erease gun made for 
finery container. It operates W ithout 
electrical connections, it’s easy 


and \ et the hy draulic booster 


air or 
to move, 
will readily develop to 7000 Ibs. of 
pressure. the new Gre-Zer-Ator is 
equipped with ro feet of hose with 


swivel connection to prevent kinking. 


Equipped with the new small di- 
ameter hydraulic “Contacto” Coupler, 
the Gre-Zer-Ator 
the most hard-to-reach fitting instant- 


can lubricate even 


’ Just one or two squeezes of the 
power-packed pressure booster will 
service the average bearing, and one 
charge of the pump assembly wall sup- 
lubricating 
more than 200 bearings. 

With a 


vinolyte, the 


ply enough erease for 
rust resistant finish of at- 
Gre-Zer-Ator 
construction to 


tractive 
has all-steel 
extra vears of service. It is equipped 
with a vivid red-orange steel cover 
which features a full, flat surface for 
ample foot room. 


assure 


\lthough the price of Gre-Zer-Ator 
is very low, it gives service station 
performance in field use to any oper- 
ator, making the Gre-Zer-Ator a fast 
elling item. 
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Research Plans New Two-Story Building 


Construction of a new scientific center for the Midwest Research Institute will begin in 
Kansas City, Mo., in October. All operations of the institute will be consolidated in the 
structure. The new building, to be built on a nine-acre tract will include 71,000 square feet 


of floor space. 

\ functional two-story laboratory | 
and headquarters structure, planned to 
provide maximum area for tasks 
scientific inquiry as well as space ai 
future expansion, is planned for con- 
struction Midwest Re- 
search Institute in) Kansas City. 


soon by the 


Phe new building will contain 71,- 
ooo square feet of floor area and will 
be located on a g-acre plot in the cul- 
tural center of Kansas City, 
to the Linda Hall Library of Science 
and 


adjacent 


Pechnology P 

Construction will start in the fall, 
probably October, on the building, 
planned to cost 1's million dollars. 
All operations of Midwest will be 
consolidated in the structure. The in- 
stitute scattered 
buildings. 


Now occupies six 

Organized nine years ago to serve 
as a technological and research center 
for the Middlewestern Mid- 
Research Institute carries 
on projects for Sponsors and chents 
throughout the nation. Its annual re- 
search volume is in excess of 1 million 


states, 


west now 


dollars. It has served some 460 spon- 
and has 
1000 separate projects. 


sors undertaken more than 


A start on construction of the new 
building, which was unanimously ap- 
proved this week by the institute's 
board of governors, has been made 
possible because of the enthusiastic 
support the institute has received from 
the vast area which it serves, Dr. 
Charles N. Kimball, president, said. 

Businesses throughout the Midwest 
responded eagerly to fund-raising 

campaign for the new building. 


The Midwest 
Research, which has developed rapid- 
ly within the past few years, to con- 
tinue expansion of its activities, Dr. 
Kimball said. The institute expects to 


structure will enable 


continue projects designed to mprove 
the general welfare of the entire Mid- 
area, as study of grain 
storage problems and industrial de- 
velopment, as well as continuing its 
numerous research assignments for mn- 
dividual sponsors. 


western such 


Among special services now being 
developed is an electronic computer 
center, which will house both digital 
and analogue devices to be employed 
industrial 
tions for solution of special computa- 
tional problems. 


by business and organiza- 
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FISKE BROTHERS 
REFINING CO. 


Established 1870 


NEWARK, N. J. 
TOLEDO, OHIO 


Manufacturers of 


LUBRICATING 
GREASES 


To Keep Your 
Machines Running 
at Peak Capacity 


SOCONY-VACUUM 
OFFERS YOU— 


@A complete line of proved 
quality oils and greases. 


@ The services of its staff 
of Lubrication Engineers— 
largest in industry. 


@ The complete facilities of 
its Research Laboratories. 


@ Its Lubrication Knowledge 
—acquired through 86 
years of experience. 


SOCONY-VACUUM 


SOCONY-VACUUM OIL CO., INC. 


makers of 
Gargoyle Industria! Oils and Greases 
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ADM President Announces 
Availability of New Group 
Of Basic Chemicals in 1954 


\ new group of basic chemicals will 
be made available to the chemical in- 
dustry in 1954 according to Thomas 
I.. Daniels, president of Archer-Dan- 
iels-Midland Company. The new 
products which will-consist of unsat- 
urated higher alcohols will be pro- 
duced at a new chemical plant lo- 
cated at Ashtabula, Ohio, miles 
northeast of Cleveland on Lake Erie. 
Ground for the new plant will be 
broken in June, 1953, and production 
of both saturated and unsaturated al- 
cohols is expected twelve months later. 


According to Mr. Daniels many of 
the alcohols which will be made at the 
new plant are not commercially avail- 
able today. Vegetable, animal and 
marine fats and oils will serve as the 
principal raw materials. 


The new alcohols which promise 
many advantages over those now com- 
mercially available are expected to 
find a ready market in new types of 
detergents because of improved prop- 
erties and higher purity. They will be 
used in countless other products in- 
cluding vinyl plasticizers, shampoos, 
lubric ating oil additives, corrosion in- 
hibitors, anti-foam agents, peptizers 
for synthetic rubber cosmetics, phar- 
maceuticals, anti-oxidants, agricultural 
chemicals, svnthetic waxes and textile 
tinishes. 


While the production of the new 
unsaturated higher alcohols will be 
new venture for ADM, the company 
has been manufacturing fatty alcohols 
and glycerides since 1936. 


Paper on Greases Made 
Available by U.S.N.R.L. 


Svuthetic Low Temperature Greases 
from Aliphatic Diesters, by G. M. 
Hain, D. T. Jones, R. L. Merker, and 

A. Zisman. U.S. Naval Research 
Laboratory. Feb. 1940. 37 p draw ings, 
graphs, tables Microtilm $2.25, Photo- 
Stal 


\ series of low temperature greases 
has been prepared from the aliphatic 
diesters thickened with lithium stear- 
ate and moditied by the addition of 
small quantities of well-detined chemi- 
cals. The s\ ntheses and properties of 


these diesters have been described 

other publications of this Laboratory. 
The base fluids used in these greases 
varied in viscosity from 4.6 to 47.3 
centistokes at roo F., and the freez- 
ing and pour points varied from below 
-100 F. The resultant greases 
resemble in texture and working prop- 
erties the present petroleum base 
greases specified by and Navy 
Specitic ations An- G3: AXS- 63 and 
OS-1350. However, io evaporation 
rates normally encountered low 
temperature greases have been elimi- 
nated without sacrificing any operat- 
ing characteristics. Using the lower 
viscosity. diesters, greases have been 
prepared with lower plasticity. num- 
bers (a measure of low temperature 
torque) at F. than other 
product submitted to the Navy for 
test. Salt spray corrosion protection 
with the new greases is not vet quite 
as satisfactory as for the best greases 
submitted under Navy Specification 


OS-1 350. However, the protection af- 


forded has been found ample for the 
lubrication of naval equipment: not 
operated openly exposed to salt water 
spray. These synthetic greases can be 
processed in standard equipment. So 
many urgent military needs were 
found for these greases that, at the 
request of both the Bureau of Ord- 
nance and the Bureau of Aeronautics, 
no extensive mechanical or service 
simulating testing program Was  at- 
tempted by this 1. aboratory. Samples 
were distributed to a large number of 
naval activities and contractors for 
testing the equipment in which it was 
to be used. 


Facts About Oil Imports 
Has Just Been Published 


Standard Oil C company (New Jer- 
sev) has just completed a study of oil 
imports into the United States. The 
results of the study and views of the 
company have been published 
new booklet. 


In view of current discussions of 
this subject, it has been published 
the interest of a wider understanding 
of an important matter. 


If vou want to receive a copy, send 
your request to: Standard Oil Com- 
pany (New Jersey), Room 1626, 30 
Rockefeller Plaza, New York 20, New 
York. 
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TRADE MARKS REGISTERED 


S PATENT OFFICE 


the IMPORTANT 
particle of difference in 
BENTONE 34 grease 
gel structure 


The basic Bentone 34 flake, par- 
tially illustrated 20,000,000 
times natural size above, is a 
two-dimensional colloid with an 
average 900 base exchange posi- 
tions on each side. By reaction 
with organic bases, molecular 
organic radicals are chemically 
bonded at each of these points, 


like bristles on a brush, to trap 
and hold the oil molecules. 

A concentration of these flakes, 
with their physically bonded 
molecules of the higher grade 
oils, forms a gel structure that is 
very stable ... a grease that re- 
sists change under the most ad- 
verse conditions . . . superior in 
mechanical and chemical stabili- 
ty, with long service life, and 
exceptional metal adhesion and 
water resistance .. . a general- 
purpose grease for solving lubri- 
cation problems in all types of 
industry. 


write to NATIONAL LEAD COMPANY BAROID SALES 
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grease compounding with 
DIVISION 


JULY, 1953 

Louisiana Oil Marketers 

(annual meeting), Jung 

New Orleans, La. 

AUGUST, 1953 

14 Florida Petroleum 

Assn., Sheraton Plaza 
Daytona Beach, Fla. 


Assn. 
Hotel, 


1 


Marketers 


Horel, 


iz-1g Society of Automotive Engi- 
neers (international West Coast 
meeting), Georgia Hotel, Van- 
Couver, B. C., Canada. 

ik-21) National Congress of Petroleum 
Retailers, William Penn Hotel, 
Pittsburgh, Pa. 


SEPTEMBER, 1953 
American Chemical 
(124th national meeting), Con- 
rad Hilton Hotel, Chicago, Ill. 
Oil Industry Information Com- 
mittee, Cleveland Hotel, Cleve- 
land, Ohio. 


6-11 Society 


13-16 American Inst. of Chemical En- 

gineers, Fairmont and = Mark 
Hopkins Hotels, San Francisco, 
Calif. 
Society of Automotive Engi- 
neers (national tractor meeting 
and production forum), Schroe- 
der Hotel, Milwaukee, Wis. 


American) Petroleum Institute 
(executive committee), Green- 
brier Hotel, White Sulphur 
Springs, W. Va. 


American) Petroleum Institute 
(Division of Marketing, Lubri- 
cation Committee 
The TPraymore, Atlantic City, 


N. J. 


necting ), 


National Petroleum Assn. (1st 
annual meeting), The Tray- 


more, Atlantic City, N. J. 


American Trade Assn. Execu- 
tives (annual meeting), Chal- 
fonte-Haddon Hall, Atlantic 
City, N. J. 

24-25 Western Petroleum Refiners 
Assn. (regional meeting), Hen- 
ning Horel, Casper, Wyo. 


21-23 


27-2g National Assn. of Oil Equip- 
ment Jobbers (annual meeting ), 
Neil House, Columbus, Ohio. 

27 to American Society for Testing 

Oct. 2 Materials (Committee D-2 on 
Petroleum) Products Lub- 
ricants), Shoreham — Hotel, 
Washington, 

2y to Society of Automotive Engi- 

Oct. 3 neers (national aeronautic mect- 
ing), Statler Hotel, Los Angeles, 
Calif. 

OCTOBER, 1953 

4-6 American Assn. of Oilwell Dril- 

ling Contractors, Denver, Colo. 


Proven Greases 
and Oils for all 
and Automotive Applications 


600 Fifth Avenue, 


REFINING 
COM PANY 


New York 20, N. Y. 
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Texas Mid-Continent Oil and 
Gas Assn. (34th annual meet- 
ing), Rice Hotel, Houston, 
Texas. 

National Assn. of Corrosion 
Engineers, South Central Re- 
gion (annual meeting), Mayo 
Hotel, Tulsa, Okla. 

Virginia Oil Jobbers Assn. (fall 
convention), Roanoke Hotel, 


«HYDROGENATED 12sHYDROKY 


Virginia Oil Men’s Assn. (fall er 
convention), Roanoke Hotel, ; CASTOR OIL STEARIC ACID 
Roanoke, Va. 
7 Oil Progress Week. 

Indiana Independent Petroleum 
Assn. (fall convention), Severin 
Hotel, Indianapolis, Ind. 
Petroleum Marketers Assn. of 
Pexas (annual meeting), Adol- 
phus Hotel, Dallas Teas. 

iy-20 Independent Petroleum Assn. of 
America. (annual meeting), 
Pexas Hotel, Ft. Worth, Texas. 
National Safety Council, Con- 
rad Hilton, Congress, Niorrison, 
Sheraton, Chicago, Ill. 
Western Petroleum Refiners 
Assn. (regional meeting), Gar- 


rett Hotel, Eldorado, Ark. 
Pennsylvania Petroleum Assn. HYDROFOL HYDROFOL 


GLYCERIDES ACIDS 200 


or, Pocono Manor, 


National Lubricating Grease In- 


stitute (21st annual meeting ), SPECIFICATIONS 


ater Beach Hotel, Chica- Matting Polat (°C) 


Independent Oil Compounders 4 Max. . Acid Number ....... 172-182 
Assn. (6th annual meeting), 177-181 . Saponification Value. . 182-187 
Fdgew ater Beach Horel, Chi- 3 Mox. . lodine Value ....... . 4 Max. 
cago, Il. 155 Min. ‘ - Hydroxyl Value ..... 147 Min. 

Ss 138 Min. - Acetyl Value ........ 133 Min. 


w 


Society of Automotive Engi- 
neers (international production 
meeting), Roval York Hotel, These uniform quality HYDROFOL products are being used 
Poronto, Ontario, Canada. successfully in widely diversified industries. Typical products 


are: lithiunm-base greases, adhesives, waxes, cosmetics, paper 
NOVEMBER, 1953 


2-4 Society of Automotive Enei- 
’ 2 nae records. Perhaps your products can be further improved with 
neers (national transportation 


meeting). Conrad Hilton Ho- either HY DROFOL Glycerides 200 or HY DROFOL Acids 200. 
tel, Chicago, ill. Available for immediate shipment in carload and less-carload 
2-4 American Oil Chemists’ Socy. quantities. Check the specifications above 
(27th fall meeting), Sherman and write for samples or more information. 


lorel, Chicago, Ill. 
3-4 Society of Automotive Engi- 2 
neers (national diesel engine GLYCERIDES - SPERM OILS - ALCOHOLS 


meeting), Conrad Hilton Horel, 


rubber, transfer inks, hot melt coatings, plastic phonograph 


Chicago, Hl. Produced in any quantity 
4-5 Nebraska Petroleum Marketers . SAMPLES TO SHIPLOADS 
(annual convention), Paxton 


Hotel, Omaha, Nebr. ARCHER DANIELS MIDLAND COMPANY | 
a Chemical Products Division * 2191 West 110th St. * Clevelond 2, Ohic 
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29-30 


Automotive 


lubricants 


greases 


and 


cutting 


enola 


Penola Oil Company 


15 WEST Sist STREET, NEW YORK 19,N. Y. 


NOVEMBER, 1953 
5-6 Society of 

neers (national 

ricants 

ton Hotel, Chicago, 


The 
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7,000 pounds pressure without air or electrical 


GREZER-ATOR Exclusives 


First one-man, 
Self adjusting com lock on cover safely holds pump in 
Booster gives dependable 


with greater spring pressure ¢ 
CONTACTO Coupler clings to hard-to-reach fittings 


Write for complete information on all Zee Line equipment. Get the facts on the all-new 


Super Heavy-Duty Gre-Zer-Ator — available now! 


NATIONAL SALES, INC. 812 nortH main 


LINE PROMOTIONAL LUBRICATI 


zat 


NATIONAL... 


GRE/eR-ATOR 


The new Gre-Zer-Ator is designed to give the finest specialized service 
connections 
Booster allows push or pull action to assure convenient and efficient operation 


one-hand, high-pressure grease gun made for ordinary refinery container ¢ 


trouble-free service with greater output 
assembly or operation ¢ More grease per charge of pump with larger tube and foot valve 


REVERSABOUT Booster is 


SIMPLE 
TO 
CHANGE! 


ONE MAN... ONE HAND 
HI-PRESSURE GREASE GUN 


Develops more than 
New REVERSABOUT Pressure 


fixed position «© New REVERSABOUT 
No tools needed for 


easy to clean and repair e 


WICHITA, KANSAS 
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to double the productive capacity of 
entire chemical industry 


the production gears of the new Foote lithium 
“chemical plant at Sunbright, Va., mesh with those 
our Kings Mountain raw material unit, vastly phase 
creased quantities of lithium chemicals will go into. Mining known 
industry . .”. for ceramic bodies, glass and porcelain 
enamels. ..for multi-purpose lubricating greases... Foote re- 
for air conditioning .. for welding rod coatings. and search...finding new and improved 
“numerous other important industrial products. uses for lithium chemicals 
With Sunbright coming into production — the | | 
“is bright with lithium. Now is the time to 


by Foote, 


oote 


al COMPANY 


A Stee Ahead 
lagustrial Ores 
FOOTE MINERAL COMPANY ond Chemicals 
402 Eighteen West Chelten Building; Philadelphia 44, Po. 
RESEARCH LABORATORIES: Berwyn, Pa. 
PLANTS: Exton, Pa.; Kings Mountain, N.C.; Sunbright, Va. 
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Soap and Grease Contactors 
Process Kettles 
Oil Circulation Heaters 


Specialized Engineering Services 


Economize 
e SOLVE 


YOUR PROFIT PROBI 


Reg. U. S. Pat. Off. 


ENGINEERED and EQUIPPED 
GREASE PLANT 


You'll save operating time, manpower, 
laboratory control work, make more 
uniform greases at lower cost with a 


Stratco installation. 


STRATFORD ENGINEERING 


CORPORATION 


Petroleum Refining Engineers 


DIERKS BLDG. KANSAS CITY 6, MO. 
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